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Outline of the TOVS Data Processing System
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Tadao Aoki

Abstract

In this article we have summarized an outline of the sounding instruments of

TIROS-N, and the theoretical background of the retrieval of the atmospheric temperature,

moisture and other parameters.

The outline of the description in each chapter of this

special volume of MSC Technical Note has also been given.
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Table 2 Characteristics of TOVS channels
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g2 Lk~ 2 75 4 (LAND MARK MATCHING)
ThbH, I TIXEETHMED AVHRR @izEx %
DEEFFA V7Y vE=TITBIHL, Th?, BliHE
MHBOLNE Ty Nv—2 L—¥T50E 5 HEE
ZDOWTHER, b LA 7 AR vAL24 SR,
FhwkD% HIRS HEO (ZFEHREC #HERE LTHE
5DTHbB, oL ELicX 5, LA Y
NHIEZ N HIRS B ofrEkEnE2isicd, L
ML, BlEHEI—BCEBARELLIFEh TS LW
SRR CRBEIHEI TR TWBDONEETH Y, 4
%2 (¥kEo NESS (National Earth Satellite Service)
ThHFAD L 5 efiBIZE L T icl, 7ok T DAY
RED IR ICOWTEE L E HET o5 BETHD
GEzEE 53,

HIRS-AVHRR o #fxtfiziE, AVHRR @D 5 v F—<
—7E(DRV, BIVET—24185h35 L% HIRS
REFOFRLOMBENHHTESD, CONENTYIER
HE S e r54 (CIL) Tfisbh, I TiiRBCE
HIRS HEFrhoBEE GHE SRS, FERHET 7 1
s (INTIAL SST RADIANCE) zixk&ic X %W,
Hegt b L7 AVHRR OB R B Eh T b
DT, ThEDBIZ X »THD AVHRR HEHEA EHK
NE S DMy DH, HARIE 7 7 4 1i21340AKDAVHRR
FAVZONWT fIFHFEHO EFE»S (AIFEO @FENED
HIRS #ERc& Eh s » 03 i shTuw5 0 T4 HIRS
HEFZ & Th3ERO AVHRR BEEOEY #2152
LIz X » T4 HIRS SBOAHEEN 45, KBID
L X[ & HIRS #%F 1235175 AVHRR 3 0O
, ROk SR, FHo kg, TREFREOHRDFE
HOHEF LRI SR, HEE7 > A MBI R S,
IRBEEIC L » TREEH AL ITET L TES,
(FEMMILEE 5 )

ek CIL F— 2D 5% v v FHIEIZ =T 5 LDl
FHERERDOF— 2 L LTRERF S B,

Fig. 4 OET®D v 7R GEOWME A 5T 5
5TH%B, GTS (Global Telecommunication System)
-ADESS (Automated Data Editing and Switching
System) IZ X > TARBIN fiaD KEHEHRD 5 B
B APT 158 EPA TV S S DOHIZ BB DFEHNIE
T3, THIIZHEGED 6 EEDZHIZ 1 #EHITD



REHRev 5 -

VTR 2 0 FEEBEOMRRE, GESNEILRT
W5, FERSIEMEE THERY —F T 505, FEuE L
FERREE L O EBRIIHMNACIELR T EXFIAL
T, 2H@EDT— 20 b—BERESDG Tx14=98 BLED
5L AAMERES HDOICOWTHEL, hiE#sE
@IEEBE 7 7 4~ (SATELLITE TRACK) #8483
5, —EES L HE LTHLDR BRCI->TEHR
APT A AG IRAEWZ LB ENLTHS, tE
APT f{#i 2B BAB SO 35 o REFERK
LTH<, FTELE)

BNE T E (APRET) T% TOVS 7 » 44 &8
HERE7 741 (CIL) ©F— 2%l »> T SEIRE ST
B ADKG AT A— 2 =G8N, Ao AT 2DH
LEEbEFa—0 Thb, ¥3 HIRS £F + 510D
Wviolp B I T kst (Clear Radiance—ZE AN\ AT D ik
5) MEExh3, chicik CIL itk T #REHtE
DEH (R EERENIL VL E) LTS BREN DD L X
D2WMYDAAD BB, Ttk SSU 2 MSU REBoFE
FEIFRO THERESFERfTebhicy, kR
23 H DR REGHELE DT h b B K o i E
Ex LI L T5H, 2hit TOVS & 7 » 1 ~ (CONST
for APRET) thop 8 fE D KHIC # L TH A UDHEF
HIhTHBL0%MH5h, FREEKESHIMEY ~
4 /& (INTIAL CLEAR RADIANCE) o 5x5° 0
BERTIZ L5 TVE 30 (BEIBATEEAE
Fehs) “ffisd, ELbLTLREIRTES,

ZDL T L THERESE BEIND & KRILHER
B, WREKE RED by 7L RIFESRERF TOK
AZLXRTERINTHD), @HFElEboRmRE, K
Regd v vEAGTR SRS, ShbOHEI L OES
KELEHAD 20D 22 H H, WiFZOHHTITHE
SAEwIE ~ » 4 2+ (INTIAL VERTICAL PROFILE)
FROFE (fefZLAd 7 VIER<) HPIfEEEE LCat
HT24L07T, HEIUHEISHLTCEGERICcE - T
AT LOTHS, BRAZITIIBLTULIBRED <R
R EhTW3,

SNTELIRIE D Ainip = 5 & Smith and Platt (1978)
KL X > TERSESHETE %, 7o CIL iz AVHRR
DS R 5 B H AL Z DEL S L EHEENE
WEhs, ¥, EOHHE, FPHER GESME
X HIRS U5 %E (BfEIZ4M) o0& 1 SifsirslEs
haoTroiEo HIRSHEFOFHER) L LitE
Iha,

Bz 8 SIS B LT @EEE (QO)
PfFFiEhbhd, MERECOVTREEARICLSF =

— 9

Fiflidd

FeRl% 198343 A

v 7, BLUORELMOHEZ 7 A A 6D XLV ENS
DF =v 7, ARBRKECOCTIZETBIEEDSEFIKE
KEXE- il = v 7 R%XE X, KEEE, +
YEIZOWLWTZIERIC HWH5 E0fEY HELTH
5, RERECOWTUIHESHTNE7 r 1 v LDk
Bl XDF =29 738 TH5ZENTES, ThHDOERIE
FTRTHERT 7 7 A VTS Hh D GESfETED
P 6 A BI),

APRET 7—2#2 05 %, R, KESR, HEIRE,
L, EEHEEIKRD 250EERHERIC 2 — FERK
f, ADESS %L T, AFOFHTTESID, 1D
X SATEM =2—VFL R iEh3 40T, BEONKDHIC
1000 mb 2» O FEE, AIREKE, @i, Ei, B
OCEEEETHD, b5 1212 TEMP SHIP =2— &
FEENRD b 0% —EE Lz TEMP TOVS &\ 53,
DT, AU, RE, FIREKEL DR L TSR,
BLOBIRETH S, BLET — 2 X824 7cMbE TH5]
TENTED, Ei, BE, FEAREFCLI-TLE
BF—s%#RTE5, ¥4, APRET, CIL, TOVS
TF—2LELDTHR T —7CREIND, FARCKD
METELNDEXRBEZOF — 2 LIREINS, §iE
X 6250 BPI/2400 7 s — b > MT 1% TI10H%, ##%
R 1EHORICD, 722160 MT D& X A&
Tty 2 —MERZEDED b BEXf izl > T3,
GEMLARLLE),

1 H 2 OZEEEG BT 5 27\ L 3#ulEs ©
APRET 7— 20 5 bRMERET — #i13 F L HTEER
ESB{ER 7 = 75 & (SST ANALYSIS) Bl ¥ —x & L
Tffibnb, ZOMEIZIE APRET F— 23Tk <,
Ship 7— 2 EfMOHHRIES MOALZ ENTES, &
WoDF—%, SIUBEEDF— 220, Mg
R DFEIT & » TE DR TORBEORESH T 4
LicErEhs, Kbz F— 23 BHEAKIAT, 10
Hiz 1 EEHIRT XY F ey 2 — 2 fFEISR, G
KB rERCEM S hD , GRS 7 35)

T X7k 52 CIL 26\ Tix% AVHRR [
FOEHD MK A B35 O T oRE (Emmidt
B7740) DUETHD, T/ APRET 2k Tit
% HIRS # + 2 VO K KM FHE $5 D F o4t
EDLENCID, ChbDF— 212 bR L ETmiRES
FR7 = 77 20 6B O CERmBES 7 7 1 4 (SST)
& kE NMC (National Meteorological Center) 215
EONTL A REHEN T — 2 Ex FCHSHEERY
FEIT LTI - TEBRD, TREITS DIIEE
WEIREF S ¥ = 25 4 (INITIAL GUESS CREA
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TION) TH»%, D& Zffibhd £F + F A D% AM
¥z X—>R THEH 7 > 1+ (TRANSMITTANCE)
CHRMIRTWS (£ 8H)

RO FRBC B, Z=HIMNC—%T5 X L RoF
— 2L LEEHCREIND, ZOMBERITR S DA
Fig. 4 OFED 3AKDHFHDOH T REND THTH5,
SAERESCB LT Cix 100mb Ll EoEsiE, (K (100
mb LIF) OBXEK & EXE, EBBREIZ IS5
AVHRR F—2pnL Tl L 2D 2r— Az by
h, FH4r—ARKASEEh, X5{KHHIL82oD
AT TY — (REC X 5 0ECHY) whffizshs,
KEBXRIZOWTLREETHD . F 7o, HEEERE LRI
S TrxhZh AVHRR 23557 Lo it 4 20k 8
Zah, THRTALIZEEC LB 8o/l H T =
) —ZHEIND, F Y VROBERADEIR - BO
Ir—ADHZRTHb, ChOHENBEH»T TV —HizET
F2RBRL, +RRTF— sk h T 5y i
LTHEEDHEINRS, kY AT ARSI/ ES
7T F)—DEISDTH o, TDH8OIIIEZIN

7o LOXL8AF =TV —AOFERIES »7 =Y —JHDE
HRE 22—V 2B F-THELTUL S
B, MEYAT AHBRRD L 5 CPREHE - TV 5,
O X5 IR E AR H-A HiE7 7 4
AMERERL X 3 & mBIC o L ERE T2 IEFD
LDTHD, GEAMIE 9 ~10%)

BB, AYAT A0 bEBLRBBBOFHI2NT
EELIEIC XS,

p-4 ik

TARBAE « IWAR—, 1973: KRR X2 VEHIEE
ZoFM, KX, 20, 478-487.

Rodgers, C.D., 1976: Retrieval of Atmospheric
temperature and composition from remote
measurements of thermal radiation. Rev. Geo-
phys. Space Phys., 14, 609-624.

Smith, W.L., 1968: An improved method for cal-
culating tropospheric temperature and moisture
from satellite radiometer measurements, Mon.
Wea. Rev., 96, 387-396.
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Receiving and Magnetic Tape Recording of Original HRPT Data

B

Toyoji Takayama

Abstract

The TIROS-N/NOAA-A-]J series have introduced the polar orbital environmental satel-

lite system from 1978.

The satellites transmit AVHRR (Advanced Very High Resolution Radiometer) image
data, low data rate instruments data (TOVS data, etc) and spacecraft/instrument tele-

metry data as the HRPT.

At the MSC (Meteorological Satellite Center), the HRPT signal which is transmitted

by S-band from satellite is received in 4 mg parabola antenna

, low noise amplifier, and

converted into the analogue image data for JMA.

The other side, the received signal is recorded on the computer compatible tapes for

TOVS processing.

1. FLs&I

QB v 2 —TZE LT BT — 2K EO &
BREHEN»S5S v FTESRTHS HRPT (High
Resolution Picture Transmission) <HH,

HRPT 57 — 2 23 i+ v+ —2 513 5h 5 TOVS
F—%, AVHRRF —2%&3&xhT\5, 2o HRPT

2

F— 2%

7 -z

o

1T B e B A GRS ERE, 7
IRBESRIEA ST,

Th 50U X UHREE SRR BT DT DR

&= v 2 — il 25 IRAosTEeM 454
MRAFS6T wil Shicl,

s[Ho> TIROS-N/NOAA-A~G ) —
5055 G ATRETPE (0 5 BELA B) (RETARL

HHT T2~ g5, HUFE111EE~TfR1681L
TR E RS TEY 5200Km ORTHS,

AREIED Y+

t“/[

Koz v 2 — T2, I ONRANY BEE TR &L
Bigs 2~3isimEL, Yimsy 2900 Km  (Cross
track) MECHER Y EE TN T — 22V T 24 A

T E LTS,
7c3, TIROS-N/NOAA-A~G Yy — X (1 NOAA-]

FOOWEENEIRTED, 0¥ ) —AD 5 bl

BizX o TikicicBifanhs = vr—,
BFI—IfRBevy+—23H%B,
COEMIEESGE X T wvwb NOAA-E~] (Ad-
vanced TIROS-N; ATN, 2z % TIROS-N Eifi¥i
) ZFaxEnb v —nrboF—21% TIP 7—2%
e T p— Ty FHNDART ¢« 7— NMu@ilEA IS
DY+ v 2 —To HRPT ZEENIXEMH M E BHaA

ik = e

2
L TH

CDDo

2 PEFROAFSIUBETHE

ot

N
|

Sy

LROL4 5 SRRV (B IANIE € 1 PR IER ARSI 3

°

7GHZ #:o7E T HRPT 57— &% 3%

@ Y =4
A BT OV R

\x‘\f

N

e

5TLB, ZDE %mﬁfotm4m¢”7*7'7
by i,f;*;ygvb(,,g:), E—AEmMNIELTFT »
B SIS 2 O ¥ — A 1L m$a~khuh
e 5F, ChERERHEET 2 e i BH LV s
AL THLEE R ET > TV 5,

#Htil5ik (APT PREDICT) (& NOAA/NESS 1z &
G H 1908 Z EiHiiE Xk KWBC (National Weather

Service Communications Center) X » GTS (Global
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>+ )L HRPT 7 — ¥ g% 7 — 7VERk

Receiving and Magnetic Tape Recording of Original HRPT Data

moh

B

Toyoji Takayama

Abstract

The TIROS-N/NOAA-A-J series have introduced the polar orbital environmental satel-

lite system from 1978.

The satellites transmit AVHRR (Advanced Very High Resolution Radiometer) image
data, low data rate instruments data (TOVS data, etc) and spacecraft/instrument tele-

metry data as the HRPT.

At the MSC (Meteorological Satellite Center)

by S-band from satellite is received in 4 m¢@ parabola antenna

, the HRPT signal which is transmitted

, low noise amplifier, and

converted into the analogue image data for JMA.

The other side, the received signal is recorded on the computer compatible tapes for

TOVS processing.

1. FL®IC
WaEu 2 v 2 —TZE LTS T — 2 RE O
SIS S A FTELRTHS HRPT (High

Resolution Picture Transmission) 7 — &% T 5 ),
HRPT 7 — %2 3@ i« v v =2 58503 TOVS
FNE 3

=—x%, AVHRR 57— 2 4% ;h’ﬂ\%)a Z o HRPT

(a’éf"éf‘l '

i 45 255 iRFI55

.K.36 E
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=T8T HZ G TREMENE (0 fE 5 EELA L) IXEALEL
«Hir R121% ~b#E591%, WiFE111FE ~HifF 1681

%7 5200 Km ok TH %,

7 RfE XS R
SU, 7Jipgsy 2900 Km  (Cross
T ABMNF— 2R VT A EAL A

’K{fg’\z@q v & —-“f‘l‘h, Z DOHFURA

TS,
, TIROS-N/NOAA-A~G v ) — R (X
THIEES B SR TE D,

NOAA-]
SDVY—AD 5 B

/U.‘

BIZ X o TR Bl &
BBy —2nHh5,

Zo@EINEELGHE Eh Tuwb NOAA-E~] (Ad-
vanced TIROS-N; ATN, %! TIROS-N Lifirh
D) LHEIhD e vr—0nboF—2% TIP 7F—%
e 74 —<y FHNDOART « V— NLFIZHEAZINS 2
HY+ v x—Tod HRPT ZEEHFIIIZES RV RA

ZTH5

NA L v —

, HEE IR A

2 MEEROAFLSIUHEFE

BT — 2 OF(EE JOTO LB R L3
#HR2 512 1L.7GHZ #oEL T HRPT
->TK B, @xau%irhf'ﬁ'fu e 4m¢ Emy T
Y5 A M LTE D AR 3ELTTH %,
B FIISE A Z 0 € — AHLIPNCHI E » T ieiTh
e 5T, SThE BT B 2o B LN
AN U THLER 2T > TV %,
i (APT PREDICT) (2
DEH 1908 Z

Service Communications Center)

E=A

NOAA/NESS iz
xh KWBC (National Weather
X GTS (Global
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Telecommunications Service) [EI#E#Ed, ADESS [q
BCTEAART S,

Table 1 BT # (APT PREDICT) % Table 2
CEEEBHOREHWAEL R T, BuEE#iT Table 112
7+ X 512 PART I~PART IV CHi X h, BRI
WL E ToRE, BUEES, A, F0R
TR, 2o@momBEE TAME, REMER HEAES
BT A ERENE TR TV D,

ZEBICEFGOMETHLXETCDH, EEHRD
PART I & PART I #AN7F—x& LT, /JEE
BT 3 AEOZETRETHEN (AL ELE) oF
Vv g Ve T —70 GERTHT—7v) % {FRT
Do

TDF— 7 AONBERPEES, TEMBA, BIE
PR TAERRIEONAESETHS,

ER Xy — 7w LT, ER EDEFEED
MDD, ThbbHEED KRBT EY B b0 Bin
K, # Vv HRPT F— 257 —7 (BERHES
RRT7—7) BEHOT 57— 3 VIERO—ia e

Table 1 APT Predicts of the U.S. polar orbital
environmental satellites are transmitted from
KWBC (National Weather Service Communi-
cations Center) to GTS (Global Telecom-
munications Service) link.

ADKY 298 WTA 10185446

TBUS2 KWBC 1019090

APT PREDICT

871332 NOAA 7

PART 1

05438 01316 01328 02198 T@159 L2549
54422 30119 12396

54468 54917 23403

54581 23716 33224

DAY PART II
82850 070236
98850 2802E8
1486@ 488358
20866 688589
26871 809299 28871 775649
32872 655700 34862 589644
DAY PART I1I

92855 B76204 @4855 142188
¢8855 280153 16655 349132
14865 488882 16865 556£48
NIGHT PART II
38862 453575
44852 245548
50852 £35459
NIGHT PART 111

52857 @34443 54857 184427
58857. 244393 68857 314374
64867 453328 66867 521297
TR86T 655202 72867 718112
76878 809683 78868 796178
B2865 688187 84865 623257
88865 487337

PART IV

1981 959A 95388 198567839020 820789133741290 1315867
91819342 81019940 86127841 29562435 14846545 09894891
D6436843 97225171 MZ61596650 PE37797625 PRopBOBA261
P2O6B3754 PRO9B4T55 PD7340019 BB2445991 140156822 9449
2000499999 MOL2984087 PROBIIEI2 PBBSEES64 SPARLSPARE
FREQUENCIES APT 137.62 MHZ HRPT 1787 MHZ

BEACON 0SB 137.77 MHZ. APT DAY/NIGHT 2/4.

APT VIS CH. 2/9.725 76 1.18 MICROMETERS/ AND

IR CH. 4/18.3 T0 11.3 MICROMETERS/ WILL BE

XMTD CONTINUGUSLY. DCS TIME DAY 113 42238.96

£485@ 14£253
16856 349308
16868 556393
22870 748638

©€8508 218270
128608 419331
18868 623439
24870 796874
39872 719790
36862 521685

06855 210171
12855 419189

42862 384550
46852 175492

42862 314529
48852 105475

56857 174410
62867 383352
68867 589258
T4867 775944
80865 748066
86865 556383

ELTERT 5,

¥i, BWREECBETHF - x» —HHBATREES
n, B XBRARAETY 7 v 2 A4 AZEFERIECA
bid,

3. MEDER

BREE— R e s 28R, £A—M1EE, v=a
TABRBD=E— BB,

BT e ABREA - FVEBEOIATERRT
S>Tuwb,

o AERRCEENRE LIS T X .
a ZVEL, Chy B RIC T2 haElo X 3i12%E
BEEE A TS, AL —3 g Ve T—TFARKIZILTT=
LT LERE— FCHZTRELS T~ = 2T VER
AT 2 CER TR S AREA A MRS K S T
%o

1. 2

CEREN

=
ouji
ol

EEAGRO BEREY BERTADIZABAAT H5
A, ERROBEHRCHTHND,

1) ZEBREE (Fy 75— 7 %80)

FEREROT o 2 v ERET D, »—Ar{ES
(VCO W71y omEmiAR%T-7T, 100HZ #iET
FERLT 5,

COFRINLZERWEELEREOXRERERT T »
TH— e T Mo T D,

O ERABEOBERLEE R RELER
L, Akl EdAs—F o2 —2T x75KHZ T
A4 —7 UCRBENSY PLL Tr oy 7 LiiThilled
75,

@) 7 vTIrofEm

BEWR s A/ PEETERLTOLS, &
ELEEFHAEXYHICLTL S,

3) Vy-—2a

THERIHHDOZEP & Reference iz L Hh V- —o o
WWa A 2—7 LI &, EHLXECHERET 2,

HREMORE LS BELZE LKL, VY—va
W IR r — AL B D,

1) FfEr~n

ZELv -t AGC (Automatic Gain Control) X
DEIEHL A —2FRLTV 5B,

ZET VI RETD XEEIIIH
dBm Rix (L33,

—129~—-122.5
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Table 2 The contents of APT Predict by APT Information Note 78-6
and 81-1.
Table 2(1)
TSUS 1 KWBC
2PT PREDICT
MMYYSS
PART I
QNN NN OV Y GG OIrgrSrSy Qlolololo  Ts5ss ILiglplele
NNNNG,  G3,9,5,5,  QLIll,

N a5 LL11
Nellg¥eMe%s  Cg5%8%5%  %MoMololo

MMoMa¥o012 8109129125125 Qalololols

NIGHT PART II

02z LL1LL]1 04 LL1LL1

02%02%2  alalatololo *204%04%: avatalolots

06ZOGZOEQOS LaLa]'aT“oLolo C82082080051 LaT'alaLoI‘olo

+aymi b [Naae ola
lOZlOZIOQlO LaLalaLoLolo ...... to terminater (Near N. Fole)

NIGIT PART III

OZZOZZOZQOZ LaLalaLoLolo C4:04204904 LaLalaLoLolo
06206206006 LaLalaLoLolo DSZOSZOSQOS LaLalaLOLolo
10210210010 LaLalaLOLOlO ..... to terminateor (Mear S. Pole)
DAY PART IT

28228728028 LaLalaLoLolo 3023523090 Lalalalolels
32232232’332 LaLalaLoLolo ..... o last point north of equator

TAY PART III

5625625656 Lalalalololo 58258258Q58 Lalalalobolo

. -
scz06206006 LaLalaLoLolo OS“OBZCBQOB 1JaLalaLOL'olo

New code forj.n for APT PREDICT (TBUS) Bulletin, Part IV
Implementation date--May 5, 1981

AAMAMAMA - BBBE8 CCCCCCCCCCCC [DDEEFFGGHHIIIIT JJJJJJJ

{REKKKKK]  LLLLLLLL ASEFToe] (RNNNKNRY] [00CC0000, [PPPPPPRg
GQCQ0QCY RRRRRRRA SSSSSSSSSS TTTTTTTITT  LUUUUUUULY  YYWWYVYYY
WA XXXXXXXXX  YYYYYYYYY ZZZaaabbh cccc  dddddddddd

ceceeccee ff{ffffff ggggggggy SPARCSPARE

— 13 —
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Table 2(2)
EXPLANATION OF CORQE SWIDCLS
TBUS 1 (or T3S 2) - APT Bulletin originating in the United

Srates: TBUS 1 is North to South daylight
orbit. TEUS 2 is South to North daylight

orbit.
KWBC - Traffic entered at Washington, D. C.
APT PREDICT - Identifies message content.
MMYYSS - Message serial number

MM - Month

YY - Day of Month

SS - Number of spacecraft to which
predict applies.

PART I ~ Equator crossing reference information
follows
Q ~ Code group indicator foxr first three groups

NN NN, - Number of reference orbit. (MNote:
Information in Parts II and III also
are related to this reference orbit.)

- Peference orbit equator crossing time (Q7T),
satellite northbound.

YUY, - Day of ronth
GIG: ~ lour
%= - Minute
s s - rid
Se Secord

NOTE: In TBUS-1, northbound equator crossing takes place on night side of orbit.
In T8US-2, northbound equator crossing takes place on day side of orbit,

Qr - Octant satellite in entering after crossing
equator on reference orbit.

oS00 2 2 - Reference orbit equator crossirng lengltuds
in degrees and hundreths.

T - Indicator, nodal period follows (always
te showm as “T").

99 todal period, minutes

ss

Nodal period, seconds

MNOTE: Hundreds group will not be included. Exarple: 192 minutes 13 seconds
will be coded as 0013.

— 14 —



NN NN,

L OLoLoLo

SEWEvvr— HEMHRE H5%5 19834E3 A

Table 2(3)

- Indicator, nodal longitude increment
follows (always shown as "L").

- Degrees and hundreths of dagrees longituce
between successive equator crossings.

= Orbit number of fourth orbit following
reference orbit.

~ Tire of porthtound satellite equator
crossing four orbits after reference orbit.

- Hour

~ Minute

-~ Second

~ Octant satellite is entering after crossing
equator on fourth orbit after reference

orbit.

- Equator crossing longitude of fourth orbit
after reference orbit.

Arove information is repeated for eighth (MgligigNg) and twelfth {M)oNjoNjoNp))
orbits following reference orbit.

NIGHT PART II (TBUS~1l) or
DAY PART II (TBUS-2) ~ Contains satellite altitude and subpoint

02

ocordinates at two-minute intervals after
time of equator crossing.

- Indicator, satellite altitude and subpoint
ccordinates at two minutes after time of
equator crossing Zollows,

- Satellite altitude in tens of kilareters.

-~ Altitude at 2 minutes after equator crossing.
(Thousands figure understcood; hence 1440
km is encoded as 44.

- Octant of glcbhe at two minutes after equator
crossing.

- latitude of satellite subpoint in degrees
ard tenths of degrees at two minutes
after equator crossing.

- longitude of satellite subpoint in degrees
and tenths of degrees at two minutes
after eguator crossing.
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Table 2(4)

(This information is repeated at 2 minute intermuls over the NIGT portion of
the orbit north of the equator for TBUS-1, and DAY portion of the orbit north
of the equator for TBUS-2.}

NWIGHT PART III (TBUS-1} or Satellite altitude and subpoint coordinates
DAY PART III (TBUS-2) at 2 minute intervals prior to time of
equator crossing follows.

02 - Information pertinent to minute 2 tefore
equator crossing follows.

202202 - Satellite altitude in tens of kilameters
at two minutes tefore equator crossing.
QO"’ - Cctant of globe at two minutes before
- LA tor crossing.
LaLala - Latitude of satellite suipoint in degrees
. ard tenths of degrees at two minutes
before equator crossing.
Lalol, - Icngitede of satellite subpoint in degrees

and tenths of degrees at two minutes
fefore equator cressing.

(This informaticn is repeated at 2 minute intervals over the NIGT portion of
the orbit south of the equator for T2US-1, and [AY portion of the orbit south
of the equator for T2US-2.)

TOTE:  should the time after ascending noce became greater than 99, the hundreds
will be assumed (exarple, minute 102 will be encoded as 02.)

DAY PART II (TBUS-1) - Satellite altitude and subpoint coordinates
NIGHT PART II (TBUS-2) at 2 minute intervals after time of

equator crossing follows.

23 - Information pertinent to 28 minutes after
equator crossing follows.

228228 - Satellite altitude in tens of kilcreters at
28 minutes after equator crossing.

st ~ Cctant of globe at I8 minutes after equator
crossing.

LaLalo ~ Latitude of satellite subpoint in degrees

and tenths of degrees at 28 minutes after
equator crossing.

LoLolo - Longitude of satellite subpoint in degrees
and tenths of degrees at 28 minutes after

equator crossing.

— 16 —
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CAY PART III (TBUS-1) - Satellite altitude and subpoint coordinates

RIGIT FART 1II (TBUS-2) at 2-minute intervals south oI the equator
cn the descending side of the orbit. This
will be a continuation of Part II with the
same format.

(This information is repeated at 2-minute intervals over the sunlit g
the orbit south of the equator for TBUS-1l (night porticn of the orti
the equator for TBUS-2.)

NOTE: Should the time after ascending node became greater than 99, the
hundreds will be assumed (example, minute 102 will be encoded as 02).

PART TV

New ccde form for APT PREDICT (TBUS) Bulletin, Part IV
Imnlementation date--May 5, 1981

AAMPAPAANA S BBBBY CCCCCCCCCCCC [DREEFFGGHHITIIT  JJJ3JdY

KKKKKKKK LLLLLLLL g&WMHHHJﬁJ(KﬂNNNNHN]‘OOQuuDDq PFPPPPPR
1QQRQQQQQ |RRRRRRRR] SSSSSSSSSS TTTTTTTTITT  UUUULUUULY  VYYVVVVYY
WWWAWWWWW - XXXXXXXXX YYYYYYYYY ZZZaaabbb ccecc  dddddddddd

eceeeecee fFffffff qgggggggg SPARESPARE

Symtol Explanation

AARRAAAAA Spacecraft identification (Internati
designator--see "COSPAR Guide to Rocket
and Satellite Informaticn and Data
Exchange", Information Bulletin £9, July

1962).

BBEBEB Orbit number at epoch.

cceeeeeccecce Time of ascending node (days frcm January 1
a2t 00Z, to nine decimal nlaces.

;ﬁl Epoch year

AEE‘ Epoch month

— 17 —
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Table 2(6)

Symbol (Cont) Expianation (Cont)

FE Epoch day

GG Epoch hour

HH Epoch minute

11111 Epoch second, to three decimal places

JJJJddd Greenwich Hour Angle at Aries at epoch, to
four decimal places.

KKKKKKKK Anomalistic period (minutes), to four

_—— decimal places.

LLLLLLLL Nodal period (minutes), to four decimal
nlaces.

MMM Eccentricity, to eight decimal places.

HHNNHEN? Argument of perigee (degrees), to five

- decimal places.

000203230 Right Ascension of the ascending node

— (degrees), to five decimal places.

PPPPPPPP Inclination (degrees), to five decimal

— places.

QQQQ2429 Mean anomaly (degrees), to five decimal
places.

RRRRRRRR Semi-major axis (km), to three decimal
places.

55555855555 Sign and epoch X position ccmponent (ka),

to four decimal places.

TITTTITTTT Sign and epoch Y position component (km),
to four decimal places.

[V Sign and epoch Z position component (km),
to four decimal places.

VYVVVVVYY Sign and epoch X velocity (Xdot) component
(km/sec), to six decimal places.

WALl Sign and epoch Y velocity (Ydot) component
(km/sec), to six decimal places.

Sign and epoch Z velocity (Zdot) component
(km/sec), to six decimal places.

— 18 —
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Table 2(7)

Symbol (Cont)

Explanation (Cont)

YYYYYYYYY Ballistics coefficient CO-A/M (m%/kg), to
eight decimal places.

772 Daily solar flux value (10.7 cm) [1077
watt/m“].

aaa 90-day §unning mean of solar flux [10_7
watts/m“]J.

bbb Planetary magnetic index [2x10'5 gauss].

ccee Drag modulation coefficient, to four
decimal places.

dddddddddd Radiation pressure coefficient, to ten
decimal places.

eeceeeeee Sign and perigee motion day/day to five
decimal places.

TIEEfefet Sign and motion of Right Ascension of the
ascending node deg/dav to five decimal
places.

999999999 Sign and rate of change of mean anomaly at
epoch deg/day to two decimal places.

SPARESPARE spares

fISHDOFERRC I VZFVSARETFL, 7vry 2
LRI IBHE T A F 7LV —ADF—X « B R
ST, fld, 1B THEmMCRRE L TH 6.5Km
<2900Km =9V 7®» AVHRR F—% e 2L 7%,

3 24w s eyl etz E—CLB A= e at—

ZE L% AVHRR F—2 X bl ShicF + x4 %
I w7 ey 2 e 2=Z—TVFF4 ¢ VL —HITHK
FHLEBBE TV —F e 2 E—%ERL TV 5,

TDA—F e 2 E—ILEMBZOFFERERRCLD L
Rz, MEFEROMERLIUEHEM AVHRR 7—x
FOEEYHRTIDIZLHVTV S,

Fig. 1 WZ249 7 ey 7 e E=22—-12XB—F
a2 €—%RT,

6) T — x Wi

LERODET (ZDEH AT O ETIEE ~NEE
LTWw3) tvvrrera—7RCHiZ, G)ERLAE
SZHVTWS,

D FaAAT e H—+ Yy CHITVEAT 7 DOEE
AZ

Fo 2R BEDCBOCTEIREARIT — 7~

HRPT F—42%ZH{T21D VTAL XA ARDF 4 R
Zeh—1 )y, FTORDOREAT — 7 ~OREIAZR
EBE v — IO M ry b e JYTDHEBELaVYY—2
CEATFALE—AD Ay = CHITERLTWS,
(8) HEEFT—2HI v

YT7NEALABHDVILEZEL PCM 5—F 12Xk b
AVHRR li{$ 5 — 213 = 4 7 v [\l TARITNEXET 5o
DDA NED R T — 5 DI v N EER
LTuw3,

5. REBBT—YOHKE LVRLH

ZEMEE HRPT ¥ — 23k D 4 , li~plE S h,
#BMDOI DL « (R ShTw3,
ARG EEEEHRE~D AVHRR E@{E%

EED 25+ XM &GhE, 77 = 7 FAX G ER
%, BpElETEL T~ 1 7 e QB TRTORPERE

A OB (N5, ME, iR X 2EREKD
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e

e

{5
®

Fig. 1 The hard-copy of the NOAA-7 earth image of the revolution 5389 on 10
July, 1982 by the Quick Look Monitor.

— 20 —
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Table 3 The contents of the Annotation information data.
T T— g VHERTF—ZDONE

HoOH SA4ME SR & =
FH | B = 2 0 FFFD (16)
F i (1 X) 2 2 256 (10) 34 + (o34 F V)
% 5 b o 16 4 ZEPIGER H » B4
YYYYMMDDHHmmss
(EBCDIC, fEHush 735 v 72)
Z KT 16 20 ZEATHEAR « B
YYYYMMDDHHmm
(EBCDIC, ZEZ¥Hbh 79 v7)
fi B e 8 36 (EBCDIC, E#HEHRHL T IV 7)
wmEE 5 12 44 (FE)
BodE F 5 8 56 (A k)
Mo X & 2 64 A: Ascending
D: Descending (EBCDIC)
mEe— r1 1 66 R: V74 x4 250
il P: 71405y 2 A (EBCDIC)
iLEE—F2 1 67 M: ==.715EH (EBCDIC)
o & 51 8 68 APT PREDICT
PART T B
(EBCDIC, £#FHEHh 7o v 7)
H B L 12 76 PART I OB, H3BE
(EBCDIC, E#HERHTFv7)
ARZEDF 7 2V b, RIE 8 88 PART T AT
(EBCDIC, EHEHEH 77V 7)
5} b} 8 96 PART I 55 R
(EBCDIC, fFHeHEbh 75w 7)
A 2 AR 8 104 PART I 56 T
(EBCDIC, fE#HEHEHY 75 v 7)
H = 16 112 PART IV HATE
L DI0KF
(EBCDIC, E#FELEHTFv7)
P LG | 12 128 PART IV oM
(EBCDIC, kEHEHEHTT7v7)
i L = 8 140 PART IV -l i
(EBCDIC, /%)
B A 5 8 148 PART IV O
(EBCDIC, %)
A X A Ok it 8 156 PART IV 108
(EBCDIC, /%)
fai =t 4 8 164 PART IV HILEF
(EBCDIC, %)
£ o & 8 172 PART IV 138
(EBCDIC, /%+#)
S ¥ A S 8 180 PART IV #5128
(EBCDIC, /&%)
2z & 16 188 25 Y
WM& T — 7 %S 4 204 (Binary, %)
Observation %l 4 208 Observation (Start) {552 AJ]1 Sl
(Start F§41) %] (Binary, Hf7 ms)

= 9] —
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2T T—Y e VIERT— 2 ONE

H B AL S B " %
Observation B§%I 4 212 Observation (Stop) 523 AJI I NIcHE
(Stop REX) %l (Binary, Hi{7 ms)
< {4 F7v— AT EER 4 216 Observation (Start) 5 A&, RANC

AN~ A F v — s TEEHA
(Binary, Hiff ms)

W= F 7V —aH 4 220 Observation BN A I IR B XN&E~ 1
+ 7 v — ¥ (Binary)

DK Hhi=14+7v—a¥ 4 224 FAAZHA—P Y v DRI hic~ 1 F
7 v — 4% (Binary)

2z ES 26 228 ALL 0

ZlE~AF 7V —2aH 2 254 FERIDVANIRIL A F 7V — AT

85%# (Binary)

Table 4 The contents of the HRPT data blocks.
HRPT 5 —s27wmy 27 (1/6) ODARE

H OB SAA A4 LB " =
<AFT U LEE 2 0 7= 2 RGRBAMMT 51 7 7V —A
HFETHD, 1hby—r v ARENT
bhz. (Binary)
F W (a4 X) 2 2 HRPT 5 —x ID X b Auxiliary Sync
FTOA4 .  (Binary)
IDENTIFICATION 4 4 0 5 6 15y b
a0 | |
0 5 6 15y ¢
[ano [ |
(&) HRPT minor frame format £:f&,
(Binary)
TIME CODE 8 8 [k (Binary)
TELEMETRY 20 16 M L (Binary)
BACK SCAN DATA 60 36 F [ (Binary)
SPACE DATA 100 96 [ L (Binary)
SYNC 4 2 196 [ £ (Binary)
TIP DATA 1040 198 F 1+ (Binary)
SPARE WORDS 254 1238 ]Ej 1 (Binary)
EARTH DATA 2204 1492 E
(CHl SAMPLE 1~CH2 SAMPLE 221)
(Binary)
HRPT F—x7r v 27 (2/6) ODAE
H H SAE A4 L M s
EARTH DATA 3696 0 0 56 15y}
\ all 0 GG

() HRPT minor frame format £H:H8,
(CH3 SAMPLE 221~CH5 SAMPLE 590)
(Binary)

— 922 _
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HRPT ¥—%7wr v 7 (3/6) ODNE

H B A4 M A A b LE ] =
EARTH DATA 3696 0 0 5 6 1525 b
| all 0 ()

(##) HRPT minor frame format Z:H3
(CH1 SAMPLE 591~CH3 SAMPLE 960)

(Binary)
HRPT ¥—% 7wy 7 (4/6) DAE
H A AR SR ¥ A A M =
EARTH DATA 3696 0 0 5 6 15y b
ano | @

() HRPT minor frame format &f&,
(CH4 SAMPLE 960~CH1 S AMPLE 1330)

(Binary)
HRPT F—x7wmy 7 (5/6) DHE
E E P 4 b ;fl A 14 b Iﬁ[‘g: f}\] @
EARTH DATA 3696 0 0 5 6 15y b
all 0 () |

() HRPT minor frame format £
(CH2 SAMPLE 1330~CH4 SAMPLE' 1699)

(Bmary)
HRPT ¥—x 7 wmy 2 (6/6) DHE
IH 5| A4 M A MLE M %=
EARTH DATA 3492 0 0 5 6 15y b
all 0 () \

(#) HRPT minor frame format £I&,
(CH5 SAMPLE 1699~CH5 SAMPLE 2048)

(Binary)
AUXILIARY SYNC 200 3492 0 56 152 k
| all 0 } ()
(#) HRPT minor frame format %Jg,
(Binary)
I fii 4 3692 all 0 (Binary)
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WEETH D, £—F « AT VAEEN Jii60m ~dtik
105, #ERN2000757y0 1) 2MER S5,
@ %—ﬂﬂﬁ%ﬁ«@ﬁ%

TOVS 7 — xRS Fiv-5 BHEBEHARERT —7
(Vv HRPT F—s2W%7—7) 2 {ETBH
HEMELT 3,

7 s

DT e ALY —ATE KT ARENSD T — 2%
'ﬁ'fl:l?‘d_‘ : vy }"E‘Iﬁ\ﬂy 71/—’\11{7@%: IF
(10€y b/7—F) iz BRLFT— X0

F— FFEER DA VR —T 2 —Aea v bRr—Jl
2=y PANTEFI—6Ey bR IIZ, 16Ky /7 —
FiZiiil CPU @ X7 o o3y 7 » —12J D3R TS,

B LDF— 22V T A a4 athid VS 4 VTT 4
A7 e H—1 Uy JITEEND,

VTN DT, EBICE T — 7 AT — %
MEEEER, 36964 L/ T ro2 (67 mw2/=<4F
— e 7V —24) DAY 5 HRPT F—2px5—7
MER D,

COWRT — 72, #HE»S5D HRPT 57—z ofl
i HRPT F— % ¢« =4 F— ¢« 7L — LOHE~DEE

WREER T T 7V — A ¢ AT —F R « F— 2P HHE I
Fis

HIC, ZEMGHRTESX, mEA, PEEs, B,
o aibE, BuE 6 HR, <A — . 7V — 2B
DT 7T = a2 VIERT — A DWHRERDOA R LT
EAEEZ v 25 22X ) —FEK S, RV 2— s
g Eha,

Table 3. 127 7 5 — 3 2 V{f#i7— % Table 4.1z
HRPT F—% ¢« 72y 2 ODNER T,
(B) PCM F—% o L 32— X ~ADiE%

Y UT e AY—ATERLL HRPT ¥F—2 %"
FH, PCM R—2A Ny FTCEF— 20T IRET —7

BEBD A v T > v AS B WIIEESICRILT A D
T XA AREOHEE, HXEAREELTWD
@) 74927 ey 2 o =X —~DIEFE
2AZEEHHEROG) TR BT 5,
COFETHMETA LD, b50Q)F— & iitdEn
DERETHY, ZZTHY v+ HRPT F—x@iskT
— 7 HER T BIC By, Dbl xodii[EL
T 5B,

— 9 —



3. HRPT 7 — ¥ @ 4 & - % 1

Editing and Calibration of HRPT data

S SO M NI SN

Shinobu Nakajima and Tadao Aoki

Abstract
The originally received HRPT data is first stored, without no calibration, in 1600
BPI/2400 ft magnetic tapes (MT) of four volum at maximum by mini computer. These

tapes are next accessed by large computer, where the AVHRR and TOVS are seperately
stored into AVHRR data file and TOVS data file, respectively, after a calibration.

Here, only the data of one channel of AVHRR are stored.

In the process of the calibration the digital counts are converted to the radiances.
The orginal HRPT data is achived in 6250 BPI/2400 ft MT of one volume with the same
format as 1600 BPI MT. These processing are all made by the program ‘HRPT data
Editing and Calibration’.

This paper deals with the details of this program.

1. [FL®IC HRPT ¥—%7wr v 2%, 678y 271 HRPT =41
F—T L —AFRERLTWT, Oz 154 vHD

RAFCIE, EXEBLHRTIER I AV 2+ 4+ AVHRRO F— %L 5 <43 —71v—210TIP
HRPT 5 —% (1600 BPI1/2400 7 1+ — b R4 7 — 7 iz (TIROS Information Processor) 7 — 72 &t T

475 AP, »— FTEE SR AVHRR, HIRS, 5,
SSU, MSU D&F +#AF—ZCRLT, ¥+ 7L TIP |

x, TOVS, SEM, DCS 4
= a YRRV SAEL D g 20 F—ECER ¥EEThh, TIPF— 51213,
LT AVHRR ¥—% 75 1 1L,

LT — 2 NHTD
ThEDF— 2GR

TOVS =27 741

JHIRS, SSU, MSU) of{Ei%z2477c5, chbDE7 »
S, HESIE, B 6T TSN TS Z I F AL
inb,

1, BfFEAELTHY o+ HRPT F—%27 7 4
vk F—HXo fEH HRPT F—% 75 44 (6250
BPI/2400 7 4 — + &R 7 —7 1 %) @f’ﬁﬁz%ﬁf; 5,

AETIE, IDICATTS HRPT 7F— 2 OREs X
DB, e ) T v—va vO HECOWT BN
T, ZOMBIZOWTOHEX RS,

[\

. HRPT F— 50k AR
2.1 HRPT #—50D75—% 4 b

Y 2+ HRPT F—2 7 » 4 LIZEMEH T 5

nTuws,

FENLGXESNTLS HRPT =207 »—~ v b
% Fig. 1 R+, #V Y+ AHRPT 5—%7 A 1
ik, OS5 BEED SYNC #EpwicF—x&, &
Bt =avicXoT2bhi HRPT =43 =7V
— ATEDREM I TV D,

i, &7 —20OF% Table 1 l’ﬁ‘*}‘
BENS®ESRTL % HRPT =20 1 7— FiZ,
108y P TR SR T WA D, ThZERHFECAT A
TA+ YL+ HRPT F—x 774 &b & &
%, 1lv—Fr16Ey b &b, ¥, TIP F—21%, 1
T—F8Ey FTHBIWD, 0Ly bDSHLFA2Ey
MIEX TRV, HRPT F—20 ¢ v MEROBEEY

Fig. 2 &R,
3 HRPT =4 +—7v—xl},l HRPT 2 v +—7 v
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TP
SYNC DATA 591“2’7‘5

§ WORDS 520 ;

WORDS WoRps

AVHRR VIDEO DATA SYNC
10,240 WORDS 100 WORDS

NOTES:

TIME CODE - 4 WORDS

L SEENOTES5&6
SYNC A -1WORD

SPACE DATA - 50 WORDS
BACK SCAN DATA - 30 WORDS ) AVHRR ONLY
TELEMETRY DATA - 10 WORDS

IDENTIFICATION - 2 WORDS

(1) MINOR FRAME LENGTH - 11,090 WORDS
{2) THREE MINOR FRAMES PER MAJOR FRAME
{3) MINOR FRAME RATE - 6 FRAMES/SECOND

(4) WORD LENGTH - 10 BITS/WORD

15) ALL SPARES ARE 10TH DEGREE P-N CODE (BAR).

TLM WORD ALLOCATIONS 1D WORD BIT ALLOCATIONS
15T 1D WORG 2ND 1D WORD
15 RAMP CALIBRATION (SPARE)
6  CHANNEL3 TARGET
TEMP (SPTSUBCOM | .5 Shambrd
7 CHANNEL4 TARGET | 2
CHANNEL4 TARGET | 47 SPACECRAFT ADDRESS
8 CHANNELSTARGET | 8  RESYNC MARKER
TEMP (5 PT SUBCOM)
8 CHANNEL3PATCH s DATAO
10 SPARE 10 DATA1

Fig. 1 HRPT minor frame format

— AMBKDIL5 T3, TIP ¥—xi%, HRPT 2o
y—7V—AfFItEHINS, 2% H 3 HRPT =4 >
—7v—2ai2i, A—0 TIPF—2hhEx &5,

HRPT ©o~4 F+—7v—2a03j5lix, Tablel o&
EH'HRPT 5—2077—FREHB IDD2Ey
B, 3y bERZRBZERRLISTTES,

12 3 4 10

- [ |

00:nct used

01:HRPT minor frame 1
10:HRPT pinox frame 2
11:HRPT minor frame 3

22 TIP F—874+—% b

1=43—7v—2aD TIP ¥— %%, 1047 —F (1
7—F8Ey ) THEIATWT, TIPF— 12X
HIRS, SSU, MSU o5 —%+=, DCS, SEM ‘D 7 —
ZDEHEIR T3,

TIP =207 +—= +% Fig. 3, #HisAE%
Table 2 12777,

1=45—7v—20 TIP F—%32i1, 367 —F0D
HIRS ¥—%, 6 7—F» SSU ¥—%, 4v—Fo
MSU F—z2»nE4ThTv3b, 320~ F+—7V1v—20D

TIP 5—2xi%, TIP1 2 v y—7Vv—2a% KL T\
%5, 1=43—7v—a0 TIP F— 2 DEEEEIXO0.1
Bthsd,

TIP =4 F+—7v—apyicix, TIP 22 +—7 Vv —
AP VE—BIN TIP =4 F—7V—2h vV E—
DD B,

Ay —7V—bhv vy Ex—X, 0067 OHMEATY
4279 v 2 Ebb,

A F—Tv—nrhvvr—i%, 055319 DFHT
Y4 27) vy 2EbS,

TIP =4 F—7Vv—apvvx—=, TIP 22 +—
v —anwyvx—i%, HIRS, SSU, MSU 5 — 2%
E3sLEicfIAzhE,

HIRS, SSU, MSU D1 5 1 vi3, thZthéi<1 F
—7Vv—ua, 3204 F—7V—A4, 2674 F—T7 VL —
20 TIP ¥—zpPo HIRS, SSU, MSU o 57— 2 %4
HBHZER L >TER IR S,

¥7:, TIPF—zothicit, 120 +—70v—2 (32
) M0y bR A A3 — FAFHEAZIhD, TOX
4 aa—FiE, =AF—7Vv—ah7v/X2—0iZA-T
T, Z® 5% Day Count !X, 0~511% TOHHATE
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Table 1 Detail of HRPT minor frame format.

Table 1(1)
. rWord Bit No.
Function | No. of Words | 50 iin |12 3 45678 9 10 Plus word code & meaning
Frame sync 6 1 101000010 O
2 010110111 1 |First60 bitsfrom a 63-bitPN(L)
3 110101110 0 \generator started in the all 1's
4 011001110 1 (state. The generator poly-
5 100000111 1 |nominalisX6+X5+X2+X+1
6 001001010 1
D (AVHRR) 2 7 Bit 1; 0 = internal sync; 1 = AVHRR sync
Bits 2 & 3; 00 = not used; 01 = minor frame 1;
~ 10 = minor frame 2, 11 = mincr {rame 3
L m Bits 4-7; spacecraft address; bit 4 = MSB, bit 7 = LSB
o) Bit 8; 0 = frame stable; 1 = frame resync occurred
< Bits 9~10; spare; bit 9 =0, bit10=1
E 8 Spare word; bit symbols undefined
B Time code 4 9 Bits 1-9; binary day count; bit 1 = MSB; bit 9 = LSB
Bit 10; 0; spare
10 Bits 1-3; all 0's; spare 1, 0, 1
Bits 4-10; part of binary msec of day count; bit 4 = MSB
of msec count
H Bit 1-10; part of binary msec of day count;
12 Bit 1-10; remainder of binary msec of day count;
bit 10 = 1.SB of msec count
Telemetry 10 13 Ramp calibration AVHRR channel 1
(AVHRR) 14 Ramp calibration AVHRR channel 2
15 Ramp calibration AVHRR channel 3
16 Ramp calibration AVHRR channel 4
Telemetry 10 17 Ramp ca.libration AVHR%% ch 5 Each of these words is
(cont.) 18 AVHRR internal target(2)
a 5-ch subcom, 4 words
(AVHRR) ;3 ;c:rz;perature } of IR data plus a subcom
21 AVHRR patch temperature referance value
B 22 0000O0OO0O0COO 1 spare
= (AVHRR) 30 23 10 words of internal target data from each AVHRR ch 3,
2 | Internal 4, and 5, These data are time multiplexed as ch 3
< | target oata (word 1), ch 4 (word 1), ch 5 (word 1),ch 3
= 52 (word 2), ch 4 (word 2), ch 5 (word 2), etc.
Space data 50 53 10 words of space-scan data from each AVHRR channel
(AVHRR) 1, 2, 3, 4, and 5. These data are time multiplexed as
ch 1 (word 1), ch 2 (word 1), ch 3 (word 1), ch 4
(word 1), ch 5 (word 1), ch 1 (word 2), ch 2 (word 2),
102 ch 3 (word 2), ch 4 (word 2), ch 5 (word 2), etc.
Sync A 1 103 Bit 1; 0 = AVHRR sync early; 1 = AVHRR sync late
(AVHRR) Bits 2-10; 9-bit binary count of 0,9984-MHz periods;

bit 2 = MSB, bit 10 = LSB

(1) PN = pseudo noise

(2) As measured by a platinum resistance thermometer embedded in the housing.
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Table 1(2)
: Word Bit No,
Function | No. of Words | o itjon [1 234 56 78 9 10 Plus Word Code & Meaning
Tip data 520 104 The 520 words contain five frames of TIP data (104 TIP
data words/frame)
Bits 1-8: exact format as generated by TIP
Bit 9: even parity check over bits 1-8
623 Bit 10: -bit 1
Spare words 624 101000111 OW Derived by inverting the output
127 625 111000101 1
or a 1023-bit PN sequence pro-
626 1000010111 1) 0q04pyafeedback shift regis
627 10110600111 t;r genirztineg t:e polylnomigalT
6'i.8 11010*1001 0 %10 4 %5 4 X2 4 X 4 1
s 1001010 0| Thesmereris arid v i
749 1100100010 word 7 of each misor frgrge
750 1000000O0CO0O O )
Earth data 751 Ch 1 - Sample 1
(AVHRR) 10,240 752 Ch 2 - Sample 1
753 Ch 3 - Sample 1
754 Ch 4 - Sampl_e 1 Each minor frame contains the
755 Ch 5 - Sample 1 data obtained during one earth
756 Ch 1 - Sample 2 scan of the AVHRR sensor.
The data from the five sensor
10,985 Ch 5 - Sample 2047 channels of the AVHRR are
10,986 Ch 1 - Sample 2048 time multiplexed as indicated
10,987 Ch 2 - Sample 2048
10,988 Ch 3 - Sample 2048
10,989 Ch 4 - Sample 2048
10,990 Ch 5 - Sample 2048 J
Auxiliary 10,991 | 1111100601 0) thrWfdffr"ln(;zg‘ebf’toygverted
sync 100 10,992 111111001 1| oWprorad L EN ses
10.993 611011010 1 quence provided by a feedback
' hift register generating the
10,994 0 & N
1 1o 1+ 110 1 polynominal: X10+X5 +X24+X+1
11,089 011111000 0 The generator is start?d {n the
11.090 1111 0110 o all 1's state at the beginning of
’ / word 10,991
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Table 1(2)
. Word Bit No.
Function | No. of Words | o iiion |1 23456 78 9 10 Plus Word Code & Meaning
Tip data 520 104 The 520 words contain five frames of TIP data (104 TIP
data words/frame)
Bits 1-8: exact format as generated by TIP
Bit 9: even parity check over bits 1-8
623 Bit 10: -bit 1
Spare words 624 1o1000111 Ow Derived by inverting the output
127 625 111000101 1
ot a 1023~bit PN sequence pro-
626 000010111 1 . i :
vided by a feedback shift regis—
627 101100011 1 ter generating the polynominal:
628 11010+1001 0 %10 4 %5 4 X2 4 X 4 1
s 10010101 o |Theseeralor e sartd i o
749 110010001 0 word 7 of each miior frgme
750 100000000 O :
Earth data 751 Ch 1- Sample 1
(AVHRR) 10,240 752 Ch 2 - Sample 1
753 Ch 3 - Sample 1
754 Ch 4 - Sample 1 Each minor frame contains the
755 Ch 5 - Sample 1 data obtained during one earth
756 Ch 1 - Sample 2 scan of the AVHRR sensor.
The data from the five sensor
10,985 Ch 5 - Sample 2047 channels of the AVHRR are
10,986 Ch 1~ Sample 2048 time multiplexed as indicated
10,987 Ch 2 - Sample 2048
10,988 Ch 3 - Sample 2048
10,939 Ch 4 - Sample 2048
10,990 Ch 5 - Sample 2048
Auxiliary 10,991 | 111110001 0 Detri"fdffml"a;;fbf‘to ;ﬁve“ed
sync 100 10,992 111111001 1| owpwtorad EN se-
10.993 011011010 1 quence provided by a feedback
’ shift register generating the
10,99
994 10101 1 1101 polynominal: X10+X5 +x2.:%x+1
11,089 011111000 0 TI};elvgenfir?tox;xtistsrte‘ad {n thi
11,090 111100110 of 2° °8staeatinebeginningo

word 10,991

H
[+
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AVHRR DATA TIP DATA
MSB €«— —> LSB MSB &— —» LSB
DR AR
10 bit/word 8 bit/word
HRPT

Added by HRPT
!
N T]

\

W

SATELLITE 10 bit/word 10 bit/word
GROUND STATION z////

DATA

RECORDING

SYSTEM

T I 777 A

\———\Y,——-/ 16 bit/word \-——~\,————J 16 bit/word

T— Added by DATA RECORDING SS{STEMJ
Fig. 2 Transformation of HRPT data bit composition.
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1-BIT CV STATUS
2.BIT TIPSTATUS

/—— 3-BIT MAJOR FRAME COUNTER
o N T2 {7 1 T 1 15g. pr |8 Ts 8 [} 10 1
. 9.BIT It DIG B ANALOG | ANALOG | ANALOG
M
4BITSYNC ! : : owere | MINOR P SUBCOM | SUBCOM | SUBCOM | SUBCOM
: | | ABDRess : COUNTE (325EC) | (32s€c) | (16sEc) | (1sEc)
12 1 1 15 16 LRY) 18 Y/ 2 22 23
Xsut- | SOLAR b
SEC.DIG | A HIRS/2 ssu Y sEM HIRS/2
SUBCOM* {TELEMETRY %
] 7, { 1
24 25 28 I 27 2z 29 0 n R i 33 M 135
Msy HIRS/2 HIRS/2 ssu HIRS/2
| é / | 5 |
W”// 38 T3 0 a1 2 T wZ 45/// 4 P
|
/ HIRS/2 MSU HIRS/2 / CPUATLM
A // 1 ] Z Z. 1
48 49 S0 IS‘ 52 // 53 54 I sS S6 s7 58 ]59
CPU-A TLM // HIRS/2 oCcs HIRS/2
| % ; . !
50 3 62 Tes o 65 6 Ter 8 2 e 7 0 In
.
% / / HiRS/2 ocs HIRS/2 % / / HIRS/2
% v | 1 1 Z % % !
72 7 n Trs 76 I ”n T2 80 % 5 82 Tas
HIRS/2 ssu HIRS/2 / / RS/
4 | %, # [
) 85 6 87 8 Tes % Tar 92 2 % los
L
HIRS/2 / // HIRS/2 DCs HIRS/2 ocs
i A 1 1 I
9% Tey 98. ) 100 T 102 103
0
crUBTLM cs EVEN
| paRITY
! 1 1 1 1 1
\ 28IT
NOTES: NUMBER IN UPPER LEFT HAND CORNER INDICATES MINOR FRAME WORD NUMBER. GPUDATA STATUS

TIME CODE DATA SHALL APPEAR DURING MINCR FRAME 0" WORD LOCATIONS B THROUGH 12.

Ji1111 WORD LOCATIONS ARE SPARE AND CONTAIN CODE 01010101,

® THE SUBCOMMUTATION FUNCTION 1S ACCOMPLISHED IN THE EXTERNAL UNIT,

Fig. 3 TIP minor frame format.

#9552 1 F 1 H00E007 (GMT)
5,

liztey b X

2.3 HIRS F— 4Dk

TIP =4 »—71v—a@id HIRS 7¥—xiciz HIRS
DEPF—2 L7 v 2 b Y —F— 24288y + (=8¢
v PX367—F) EEh 5, TIP =43—71—
LRTOV— V@R Fig. 3 ok kb, 14,15,22,23,
26, 27, 30, 31, 34, 35, 38, 39, 42, 43, 54, 55, 58,
59, 62, 63, 66, 67, 70, 71, 74, 75, 78, 79, 82, 83,
84, 85, 88, 89, 92, 93TH 5,

TIP1 =4 +—7v1v—agn HIRS ¥ —x (288¢ .
b)) =l oA v LIRS,

HIRS 1 51 vz, #fELAC6MEO Y 2+ (=1
2V bO0~=V 2 }63) THRINS, T H64H
D TIP =4+ —7Vv—u7T, 154 VvHHERINS,

TIP1 A +—7 V=D AF—T7 VUV —LH T Y
& —731, 65, 129, 193, 25723 HIRS 1 7 1 v %K
FTH64 =L A PNOFEIFLHO=L 2 v Mz Y43
Do

64D =1 2 v + DNEH Table 3 27,

=LAV EO~B2DE y F2T~286 (260 » b) X,
209—F (183€y b/ 7—F) OF—2&HFATWHD,

K7 —FiRl2Ey rDOF—2L1Ey FOFHEy b
PO,

1%

12 bit data

Sign bit O:ninug 1:plus

=L AV 0~E5D209 —F D F — 224, [ —
HIRS A&y MZBTF D207 + 2L OHET — 205 A -
T35, 7—Fw@Es HIRS + + x4 &5 &0 xfhx
Table 4 12773,

=L 2V E56~629D207 — Fd 5 — #3 HK (House
Keeping) 7 — %, filicitillgzo 7 —2TH%,
ZDH5 bl o4 v B8 5N ICT 35 X OV IWT
(Internal Cold and Warm Target) DR Ed 2
ToDIZDEI Y — I AZDT—EHGAT S, ZThb
1%, HIRS o+ 521D+ ) 7Tv—v 2 VIZFIE
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Table 2 Detailed description of TIP minor frame.

Table 2(1)
Function Word
(no. of words) position Word formut and function
Frame sync o] 11101101 The last 4 bits of
& S/C 1D (3) 1 11100010 word 2 are used for
2 0 00O0AAAA spacecraft ID
Status (1-) 3 Bit 1 Cmd. verification (CV status;
1=CV update word present in
frame; O=no CV update in frame.
Bits TIP status; 00=orbital mode
2&3 10=CPU memory
Dump mode
Ol=dwell mode
11 boost mode.
Bits Major frame count: MSB first;
4 - 6: Counter incremented every
320 rinor frames.
000=major frame O
lll=major frame 7
Dwell 3 Bits 9-bit dwell mode address of
mode 4 7&8 analog channel that is being
address (1+) Bits monitored continuously. MSB
1-7 is first
000O0O0O0OO O = Analog ch O
101110101-= Analog ch 383
Minor frame 4 Bit 8 000 0COO0DJO0O0 = Minor frame G
counter (1+) 5 Bits 1002211111 -= Minor frame
1-8 319.48B is first.
Command 6 Bits 9 through 24 of each received command
verification 7 word are placed in the 16-bit slots of
(2) telemetry word:s 6 and 7 on a one-for-one
basis.
Time code 8,9 9 bits of binary day count, MSB first bits
(5) 9 2-5: 010 1, spare bits 27 bits of binary
9,10,11,12 msec of day count, MSB first.
Time code is inserted in word location 8-12
only in minor frame O of every major frame.
The data inserted is referenced to the
beginning of the first bit of the minor
frame sync word of minor frame O.
3.2 - Sec. 8 A subcommutation of discrete inputs collected
digital B to form 8-bit words. 256 discrete inputs
subcom (1) (32 words) can be accommodated. It takes
32 minor frames to sample all inputs once
(sampling rate = once per 3.2 sec). A major
frame contains 10 complete digital B sub-
commuted frames.
32-sec analog 9 A subcommutation of up to 192 analog points
subcom (1) sampled once every 32 seconds plus 64 analog
points sampled twice every 32 seconds (once
every 16 seconds). Bit 1 of each word repre-
sents 2560 mv while bit 8 represents 20 mv*
16-sec analog 10 These two subcoms are under Programmed. Read
(1) Only Memory control. A maximum of 128 analog
points can be placed in the 169 slots; super
l-sec analog i1 commutation ol some selected analog channels
subcom (1) is done to fill the 169 time slots. The 170th
slot is filled with data from the analog point
selected by command. The slot is word number
zero of the one-second subcom. The analog
point may be any of the 384 analog points
available. Bit 1 of each word represents 2560
mv while bit 8 represents 20 mv.

*mv:

millivolts
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Table 2(2)
Function Word

(no. of words) position Word format and function

XSU digital 12 The cross strap unit (XSU) generates

subcom (1) an 8-word subcom which is read out at
the rate of one word per minor frame.
The XSU subcom is synchronized with
its word 1 in minor frame 0,8,16...

Satellite data 13 Solar array telemetry

subcom (1)

Spares (20) 18,19 01010101

28,29,36
37,44,45
52,53,60
61,68,69
72,73,80
81,86,87
HIRS/2 (36) 14,15,22 8-bit words are formed by the HIRS/2
23,26,27 experiment and are read out by the
30,31,34 telemetry system at an average rate
35,38,39 of 360 words per second.
42,43,54
55,58,59
62,63,66
67,70,71
74,75,78
79,82,83
84,85,88
89,92,93
SSU (86) 16,17,32 8-bit words are formed by the SSU
33,76,77 experiment and read out by the telemetr
system at an average rate of 60 words
per second.

SEM (2) 20,21 8-bit words are formed by the SEM sensor
and read out by the telemetry system at
an average rate of 20 words per second.

MSU (4) 24,25,40 8-bit words are formed by the MSU experi-

41 ment and read out by the telemetry system
at an average rate of 40 words per second.

DCS (9) 56,57,64 8-bit words are formed by the DCS experi-

65,90,91 ment and read out by the telemetry system
94,95,102 at an average rate of 90 words per second.

CPU A TLM 46,47,48 A block of three 16-bit CPU words is read

(6) 49,50,51 out by the telemetry system every minor
frame.

CPU B TLM 96,97,98, A second block of three 16-bit CPU words
(6) 99,100,101 is read out by the telemetry system every
minor frame.

CPU data 103 Bits 1&2: 00=A11 CPU data received

status (1-) 01=A11 CPU-A data received;

CPU-B incomplete
10=A11 CPU-B data received;
CPU-A incomplete
11=Both CPU-A and CPU-B
incomplete

Parity (1-) 103 Bit Even parity check on words 2 through

through 18

Bit Even parity check on words 19
through 35

Bit Even parity ckeck on words 36
through 52

Bit Even parity check on words 53
through 69

Bit Even parity check on words 70
through .86

Bit Even parity check on words 87

through bit

7 of word 103
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Table 3 Detail of HIRS/2 data elements.

Table 3(a)

Element 0-55
Bit 1-8

Bit 9-13
Bit 14-19
Bit 20-25

Bit 26
Bit 27-286
Bit 287
Bit 288

Element 56-63

Bit 1-26
Bit 287, 288

Element 56

Bit 27-286

Element 57
Bit 27-286
Element 58

Bit 27-91
Bit 92-156
Bit 157-221
Bit 222-286

Element 59

Bit 27-91

Bit 92-156
Bit 157-221
Bit 222-286

Element 60

Bit 27-91

Bit 92-156
Bit 157-221
Bit 222-286

Element 61

Bit 27-91

Bit 92-156
Bit 157-221
Bit 222-286

Element 62

Bit 27-39
Bit 40-52
Bit 53-65
Bit 66-78
Bit 79-91
Bit 92-104
Bit 105-117
Bit 118-130
Bit 131-143
Bit 144-156

Encoder position
(1-56=Earth view, 68=space, 105=ICT, 156=IWT)
Electronic cal level (0-31)
Channel 1 period monitor
Element number
(1 less than encoder value for Earth views)
Filter sync designator
Radiant signal output (20 ch x 13 bits)
Valid data bit
Minor word parity check (odd parity)

Same as above
Same as above

Positive electronic cal. (cal level advances one
of 32 equal levels on succeeding scans)

Negative electronic cal.

Internal warm target #1, 5 times
Internal warm target #2, 5 times
Internal warm target #3, 5 times
Internal warm target #4, 5 times
Internal cold target #1, 5 times
Internal cold target #2, 5 times
Internal cold target #3, 5 times
Internal cold target #4, 5 times

Filter housing temp. #1, 5 times
Filter housing temp. #2, 5 times
Filter housing temp. #3, 5 times
Filter housing temp. #4, 5 times

Patch temp. expanded, 5 times

First-stage temp., 5 times

Filter housing control power /temp., 5 times)
Electronic cal DAC, 5 times (counts)

Scan mirror temp.

Primary telescope temp.
Secondary telescope temp.
Baseplate temp.
Electronics temp.

Patch temp. - full range
Scan motor temp.

Filter motor temp.

Cooler housing temp.
Patch control power
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Table 3(b)

Element 62 (continued)

Bit 157-189
Bit 170-182
Bit 183-195
Bit 196-208
Bit 209-221
Bit 222-234
Bit 235-247
Bit 248-260
Bit 261-273
Bit 274-286

Element 63

Bit 27-39
Bit 40-41
Bit 42-44
*Bit 45-52
Bit 53-57
*Bit 58-65
Bit 66-78

Bit 79-91
Bit 92-104
Bit 105-117
Bit 118-130
Bit 131-143
Bit 144-156
Bit 157-169
Bit 170-182
Bit 183-195
Bit 196-208
Bit 209-221
Bit 222-234
Bit 235-247
Bit 248-260
Bit 261-273
Bit 274-286
*Bit 45

*Bit 46

*Bit 47

*Bit 48

*Bit 49

*Bit 50

*Bit 51

*Bit 52

*Bit 58

*Bit 59

*Bit 60

*Bit 61

*Bit 62

*Bit 63

*Bit 64

*Bit 65

Scan motor current
Filter motor current
+15 Vdc

-15 Vdc

+7.5 Vdc

-7.5 Vdc

+10 Vdc

+5 Vdc

Analog ground

Analog ground

Line count

Fill zeros

Instrument serial aumber
Command status

Fill zeroes

Command status

Binary code (1,1,1,1,1,0,0,1,0,0,0,1,1)

Instrument ON/OFF
Scan motor ON/OFF
Filter wheel 'ON/OFF
Electronics ON/OFF
Cooler heat ON/OFF

Internal warm tgt. position
Internal cold tgt. position

Space position
Nadir position

Calibration enable/disable
Cover release enable/disable

Cooler cover open
Cooler cover closed

Filter housing heat ON/OFF
Patch temp. control ON/OFF

Filter motor power HIGH

+3875 (base 10)
+1443
-1522
~1882
-1631
-1141
+1125
+3655
-2886
-3044
-3764
-3262
-2283
~2251
+3214
+1676
+199

ON =

o
=
oo
OO il ilorOoOOR

d
Enabled
Yes = 1
Yes = 1
ON =0
ON =0
Normal = 1

*Command status bits
NOTE:

Each data sample is a 13-bit word with the MSB being the sign bit.
The sign convention is such that 1 is positive and O is negative.
The exceptions are the line number and command status words of

element 63.
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Table 4 HIRS/2 channel word location.

Word Nominal central Radiometric channel
location wave number (v.) number
1 668. 4 1

2360. 6 17

3 679. 23 2
4 691.12 3
5 2190.4 13
6 703.56 4
/4 2511.9 18
8 1363.7 11
9 2671.2 19
10 748.27 7
11 897.71 8
12 14367.0 20
13 1217.1 10
14 2212.7 14
15 721.28 6
16 716. 05 5
17 2240.1 15
18 1484.4 12
19 2276.3 16
20 1027.9 9

‘;S #’L 70) °
WE, /—~rE— FToEMOE, HIRS 405 1

v (256F)) BIm—E F+ VT v —va v A 7L HH
BBz Sha,

Fr )T U—a vy g 7L, FHEROBET
—x, ICT 0@l —#, IWT 0@l — 22, Th
Fhls4vs3o8Fhd, *+ V7T Vv—vavHq472
NI, 377 14 v OMBREBREIL o7 — £ 23FE Tl
bo

Fr YTy a v L IADT A4 v OHBINL, =L 2
Y RE3DF A v a Yy v (Ey b2T~39) HBH WL, =
L 2 v b 0~550 Encorder Position (¥ v F 1~38)
b

SALvhY Y DO

S4vAY Y =0 T FEZER O @ T — &

” =1 < [ICT. DOBEIT — £
” =2 :IWT DEET — %
” =3~39: Bk BHIT— £

THBs
Encorder Position D&
Encorder Position ®ffi=1~56 : #EkD @#lF —
z
'&'ﬁ 1) oD L
=R

” =68

\h

St FERE 198343 A

” =105 :ICTo##lF—
z
” =156 :IWT @l
—
THRINTWBD,
WERMHSOESTCI-Teh v ¥ ) —=— FOEH

MTEDLN, H vV EY)—— FOEFOBAITIS, + +
Y7 Vv—va v A 20354 vH /10,
1, 207 —2% #RZ BBILITF—2% Licb, 2D
B, ¥+ V7 Vv—oavi, =LAV 60~62IC8Fh
%5 HK F—2%ZFRLTITS, TOBRLERR
¥k NESS mbifishs,

2.4 SSU F—5 DK

TIP =4 >—7v—2aizix, SSU ofillF—2% X

CFVvaArY—F—2h&FhT5, Fig. 3 0tk
b, TIP =45r—7v—a P oD 77—V {16, 17,
32, 33, 76, 77ic, SSU F— X D7-bDHKA 6 7 —
F (8Ey M7—F) AEZhTWS,

SSU 7—2xix, #HigT+527—F (I6¥ vy +) TH
Bahs, LiktisT TIP 1 =4 3—7v—akKiT
SSU =427 — 2 3@E&Thsz ticic’,

SSU ¥—2%2v— iz, Ef712¢ 5 F2VER)

MsB 1s8
1 1213 16

I 12bit | 4bit l

55U data a9

T, TREAE Y MiX, =2 0THh5,

SSU o 2% + VAL, 32HTHBED, 1A%+
vofdizc, 320 TIP =4 3—7v—xn (=TIP1 2o
r—7V—2) BELIRTB, TLTSSUF—x13,
TIP =4 3—7v—ahvvx2—n0THhs TIP 57—
ZEDMED, TIP =47 —7 v —appc SSU 5 — %
MIMEETRTHBD, 1AF+ 241029600 (=3
T—2[/=4F—7Vv—aX20=4F—7V—24) OF
—z2hf3bh3, Lich->THEPIO7—F (=9607 —
F/328)) oE&T SSU F—223860%,

BHEONB307— Fizix, SSU 3 &+ L@l
TF—2H v TANThTh2@BE&IRhTV5, F+30
1o F—2i%, 7—F16, 281, F+FxL2DF—%
i3, 7—F17, 292, F+ x A 3DF— &3 7— K18,
30Tk I TV B,

ChHD30ED SSU 7— % 7 — FDONE%L Table 5
R,

SSU D 1AF+v54vi2, 8AHEHy b+ (1A=,
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Table 5 30-word SSU data sampling.

SSU Data Words
Digital word 1 i |
Digital word 2

Digital word 3 3
Space port temperature 4
Earth port temperature 5
PMC bulkhead temperature 6
Detector temperature 7
Black body thermistor 8
Black body thermistor 9
Cell temperature ch 1 10
Cell temperature ch 2 11
Cell temperature ch 3 12
Base plate temperature 13
Middle bulkhead temperature 14

Optics baseplate temperature 15
Radiometric sample ch 1 16
Radiometric sample ch 2 17
Radiometric sample ch 3 18
Thermistor reference 19
Mirror fine position 20
Black body PRT 21
PMC Amplitude ch 1 22
PMC Amplitude ch 2 23
PMC Amplitude ch 3 24
ADC calibration 5% of full scale 25

ADC calibration 50% of full scale 26
ADC. calibration 90% of full scale 27

Radiometric sample ch 1 28
Radiometric sample ch 2 29
Radiometric sample ch 3 30

FPUODAT v 724 2LAF) HOR - TWB D,
£F ¢+ FACHLTL Ay b4 8EOFMT — 5+
v (BRT s T 2(0/8) HEBELRE, &
hoo 8FEDERT — 24+ v 74 X b EEMC 1 Eo#
HF—2xRD5,

SEDOBHT— 2+ 7k y L{EACENT — 2 %5
H33HEz>-TL, KO SSU £+ ) 7r—va
vERBRT D,

7 —==nAFRv— 3 vOHE, SSU OB,
SSU 8 514 v (256%)) @iz, ¥+ V7 v—rag vidg
IABREYDET, F+ )TV —vavirgrax, TIP
AP 4e—=7 =40, TIP=4F—=71—200bih%
b, SSU L 4 vTHRINTS, 151 vFhoj]
A ARy ML, FEHEMEY, BF4L4A R P,
Internal Calibration Target %@ L7:F— X TahHb,

Fr )T —vavsAvoRkizs, 754 /HEKREZE
BLIzF =22 A-TK B,

2.5 MSU 7— &0

TIP =4 7—7v—2124z, MSU 0lfll7—2 % X
DTV ALY —F—2035FThTn3%, ThbD7F—%
2, TIP =4 3—7v—2H D4 97—F (8 /7

—F) ZB#HIXhTWT, 07— Fz@Eix, Fig.3 o
kb, 24, 25, 40, 41TH 5,

MSU #¥—#i3, ##HT527—F 16y b) TE
Bxhs,

word position
2¢ (40) 25 (41)

I 8 bit 8 bit l

MSU 1 data

MSU D A%+ vEIL, 25.600THBH 7Dl A+ +
vOMIz 256 TIP =4+ —7 L —ahZEShTL 5,
Lo T MSU F—42m5127—F (16 y +/7—
F, 29—=F/TIP =4 3—7 1 —=4ax256 TIP =4
— 7L —Aa=5129—F) 12X »T MSU1 54 v2H
MEINhBETHD, L L b512y— FoR, 400
7—FiX, A= 00 EHTF—2ThbH, FEhHoOLIZY
— FORDERT—2ThHb,

ZOHANZ, £ MSU F—2DBHDE » ML 5T
Tiex %, bLZDEy bR 1RLIE, FRHF—2TH
5L, 00X, =1 0DEHTF—2TH5,

1127 — Fo» MSU F—z20NEEHM 7 — VL%
Table 6 iz, ¥7:% MSU 5 — % 7 — FO2£41% Table
72w,

5120 —FD 5%, HRF—x12, 87— FEifiLT
¥LEHTWE, D8 Y—F1lfloF—x1ciE, 47
— FOBHTF—% (4F +310) & 47— FOREIRY
IeF—ang&EhTuws, ZLTohbn8v—F14
12, MSU o 1 2+ 5 + (IFOV) 1z#H243 5,

Table 6 123\ T, EFIOLILHR, HERZ BN L
MSU F—s%4Z%, #£12, #1342, ThFhFgE
2zl X O Internal Target #@PILIcT — 2% FA
TW5, FEZeM K X ° Internal Target OEHIF —
ZXF+ YV Frv—va ViSRS,

BURAOHER T — 2 XEHTERVT— 2 TH 5,

ZMDHE8 77— FD Scan Angle F— 44+ A+ b
(IFOV) %5 L oxfi% Table 8 2",

1127 — FoO 457 — Fix, Table 7 i mxh T
Oy P2 X HSTEHITESD, ZOEY b1 D
EEIL, RE7—FTHYH, 00L& XIXEHY — F TR
U,

MSU oxx+vS5AvpthEsd TIP x2+—7v
—ahyvE— TIP=A4F3r—7Vv—2h7v2—0DfH
(X, Table 9 THH, =4 F—T7Vv—LHh VvV E—Ni>
THCEHT S,

26 —



WORD

IFOV

10

1

12

13

14

(SPACE)

(INTERNAL
TARGET)

{SCAN TO
IFOV 1)

REHR 2~

s $RS 198343 A

Table 6 MSU scan line format.

1 2 5 6
(3 3 A ~ ) [ <>
e S S fo Jo S8
586 B B 85, S 3. 5 B8
S & SR D/IZT FZT /I [ L, &
SE s B KISS EF [oF BF fsd
Q SSTL /STL Q Q Q Q TS
Sa NG NG ARV Y
o (0. (I, [ [ [J (o [san
INST A B CH CH CH CH POS O
SCR cAL CAL | 1 2 3 4 SCAN
LO LO LO DATA | DATA| DATA| DATA | COUNT
8 T T SCAN
E A B8 L o>
CAL | CAL CAL SCAN
Lo HI HI COUNT
18l |otH |[oTH 23]
CAL | 1 2
Hi | TEMP | TEMP
24| L.o. L.o.  31]
1 2
XTAL 8
T+ TEMP | TEMP i
0
32| Lo. |LO. Fﬂ 8
3 4 '
XTAL | Temp | TEMP w
1- Z
a0 DICKE |DICKE el 3
0] LOAD [LOAD 7] Z
2+ |TEMP |TEMP -
28 DICKE |DICKE 55] '
42l LOAD {LOAD a
XTAL |3 4 o
2- TEMP | TEMP g
56
g PRT | PRT 63] s
XTAL | 1A 1B ~
3+ a
2
64] PRT | PRT 21] g
XTAL | 2A 28 5
3- 2
72 ANT. ANT. 79{ N
1 2 a
XTAL [BEARINGBEARING z
4+ TEMP  [TEMP .
89| 87] -
XTAL |MOTOR |MOTOR &
4- TEMP | TEMP o
| [ 95] 2
-5 [RF RF Y
VOLTS [CHASSIS|CHASSIS
] PROG | PROG L 193
5 TEMP | TEMP A Y Y w ;SgAN 20S
VOLTS SCAN ¢
104 108] 106] 107 108]  [109 110 111
CH CH CH CH [SCANPOS
E PROG | PROG 1 2 3 s Ix J
ZERO TEMP | TEMP REF REF REF REF |SCAN CN
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Teble 7 MSU bit formats for each IFOV.

Typical format for all words except word 8

MSB LSB
bit bit
16

11 ¢ ZDDDDDDDDDDDD

= Data

= 1 when in zero reference disable mode;
0 at all other times

= 0 for the first seven words

= indicates it is the first word in a scan;
0 for all other words

= indicates that the word is a real word;
0 occurs only for an all-zero word

H» He NU

Scan position - line count, word 8

MSB LSB
bit bit
1 16
1 01 Z S RRRYEYETETETETETEE

= Scan angle (position) data

= Scan line count (reset by 128-sec sync)
= 1 when in scan disabled mode;

0 at all other times

1 when in zero reference disable mode
indicates that this is the 8th word in
the scan position

= indicates that this is not the first
word in a scan

= indicates that the word is a real word

H O HN oW
L}

Table 8 Acceptable scan angle

IFOV Scan Angles
1 and 14 83, 91, 90
2 94, 95, 31
3 24, 26, 27
4 20, 21, 17
5 A% 4, 5
6 8; 10y 1Al
7 46, 47, 15
8 35, 42, 43
9 38, 39, 36
10 48, 49, 53
11 60, 57, 56
Space (12) 163, 162, 171

Internal target (13) 200, 201, 202

Table 9 List of TIP major/minor frame coun-
ters at which MSU scan line start.

TIP TIP
major frame minor frame

19~21
275~277
211~213
147~149
83~85
19~21
275~277
211~213
147~149
83~85

N O Ul WD OO

2.6 AVHRR F—4% DK

HRPT =4 5—7Vv—2ai2i%, AVHRR 7—201
SA VHDBRMINA TV,

Fig. 1 wRE¥hTwbEEh, AVHRR F—2xi3,
2, FiichTnwt, —Hi, 10,2409 —F (1 7—F
10Ey ) THEREBRELL 15450 7—X2TH
D, fiHE, E£FECHBL037 — FO~v F—FPICTHF
ETAF+ VT —a vERRIO TV A M) —F—
2 THb, £7— FOEMILAETZo T, Table 1
W5,

Fr ) S —va VEAETHEFHEBORIUT —
21y, £F v xA107—F, §507—F (5F v R X
107 —F) T, 583v—FAADLL2ZY—FHETIC Ao
Twb, Hilix—5 » POBBEIT— 202, HA3F v %
AR LTEFRFR 07— FTEH3O7— FD F— 223
237 — FEH X D527 — FHIZA-TWW5, Ei, Nil%
— %y POBRERIIETSF— 22187 - FEHX H20Y
—FHD3 7—FIZA->TW5,

154 v, 2048EFE 5 F + F A DHIERZEBIL 27
—x13,7517—FHX b, 10,9907 — KB £ T»D10,240
7 — FZBHIN TV 5,

. FeUTL—23>DHE

AT, BHGKEALE TIROS-N ¥ — X
IhTWb 450 fllz AVHRR, HIRS, SSU, MSU
DF—2CKTHF+ ) T v —v 2 vOFKRCOWTH
Nl

Fr ) Fr—va L, BRFT—2IHEH=FLF
—HRDBETHB, BRHIhBHGH=FLF-NL
#Hus—x C Lolhc,

N=GC+I o))

EV S BRSO L T 5T D,

TG BRIV IppESRAILIV, ThHD G
BIVCIxF+ )V T v—o 2 vEREFESZ LTS,
Lo THF+ V7T v—oavELTUL, ZOF+ VT
v—va VR G, I HPEL, TOREEFE-TQO)
ARELHKDB,

CDFw VT Vv—v 2 VERERHRETEOKR, Kits
XU~ 4 7 e BEOF + FALDF— 2R LTIE, F
HEMBIOHEEONRZHLBMEY + 2 —DF— 2%
FRT %,

FLTkDOREF+ V) T —va VEEEFEHLT
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Fr VT Vv— 3 vERTS,

w8, EHRAFERDOF + 24D 5%, AVHRR oF
+FAL, FERA2EZDOVWTL, F+ VT v—vav
FEE, HOrUHHERIT EFRioM ERBC X - TR
B»bh NESS LI TARIhTWS, TDF+ V7
Vv—va vEEERAWTEF+ ) T —ra v TS,
HIRS DA F + RAILDNWTIE, F+V Fr—a
YERTICS EBRHIL DT in it

LA Fiz HIRS, SSU, MSU, AVHRR % + 9y 7'v —
v a VOFEIZOWTHRNS,

3.1 HIRSO* » )T L—> 3>

HIRS O#fsF + 54 (F+ 34 1~19) OV 7
Vv—va VITUBERRT — 2T,
o FHZEH OB T — &
o WEMNIZH5 IWT (Internal Warm Target)
DERIF—x (AWT : #290°K 12 {#F 2h T
%)
o IWT DREXBETS4200%—IAx—DF
-z
ThHb,

FHZEHR LOHRENTO IWTDEIHF— 212, 256
HECHBH HIRSF+ )V S v—ra vEVF FHNIZE S
hTuw5b, 256fHciz405 4 v HIRS F— 22 A »
TWBENRZDS5HBD3 54 VA HRS*+ ) Fr—va
YEVAFNTHD,

DI 4V,

o FTHEMOBHET—2 154 v
o RN » £ — % v b+ ICT (Internal Cold
Target) OBEBFT—%21514 v
o WRENMDO -5y b IWT Oflill7F—2 154
v
TX->THRIh TS,

—ibF vV FTr—v a2, ICTOEHAT—£ L
TR TH BN, B kT3 KBEOYEC X HIRE
AEMSKE Ve ICT F—2x{EMA L, Lichis
T, HIRS o+ + vV 7 v—> 3 ViTig,

o FEHAEHDEMT — &
By TN F+FN/F4
o IWT oE#fil7— %
564V IN/F v FN/FAV
HERINhD,

AKRFHEE O F — &% 1564 v 7L THBH, 8
VTN, FEANAF+ VI F—ABHTHHCES
WADTHHTEWicd, 484+ Frizins,

DuitkE FAIS 198343 A

—7, IWT Dif+ v+ —DF— %1%, % HIRS 5
A V/EEFEhTWT,

SHY v IN/H—IARE—/54
Thb,

2 IWT OoiRE+vy+—D5F—x2L ), IWT 0if
EXiIETS,

IWT OREXBRAIL TV 4O Y- 2A%2—0DH
vy MEx Xi (i=1,2,3,4) &¥BE, ZOoIV VL
fEX b, 4 HOETNTNDY— I AX—TEML: IWT
o T; (1=1,2,3,4) i,

4

Ti= 2 ay; X

=
=ap+anXit+apX +tapXi+aXs Q)

TRdONIB,
fetel,

Xin :H3IAZ— 1 O mBFEEOY V7 DAY Y
H E
i; BE~OTHRERT NESS 12X - TA%S
NTWHHETHD,
M: v
LD 4EDERE T; v kdshs s, IWT ojE

Tiwr i,

4
T]WTZ' 4 (3)
25 b
i=1
il bi=1 (i=1,2,3,4)

TiEIhS,

IWT DIRE Trwr 23R % o7chbl} TH55, DR
X7 v r7DRREE N, IWT Oihf=r1F—
Niwr 23RDLID, (FFABR) DL S5IZLTR
dic IWT Ot =+ 2+ ¥— Nywr, FHE2EHE O B4
=xNF¥F— Ngp &, FHEEOBHN T — 2 DMFS
Copr IWT 0BT — 2 DMMFEY Crwr &xAL*
vV Tv—va VERE G, I #RETDH, EREZEHBIL
REHF—2 C L, FhioadTagi=xr%— N oD
AfRiX, ORNTHBH1H

Nsp=GCsp+1
Niwr=GCryr+I NP A BVACR

ZD220RLY, G IV I 2pETS &
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G= Nsp NIW
Csp—cln T
I=Nsp—GCyp

Ths, COL3RLT, G I BpEIHhD EOR L
D HIER A B L 2o 5 — 2 A = R L F— B RT
2B

3.2 SSU oFx» Y7TL— 3>

SSU o=+ ) 77— 3 VIZLERF—4 L LT,
o FHZR OB T — &
c B NIMME — 4 v b
Target) OBHEIT — £
o IHENH L -y FOBRERET — £
Thb,

Tz, HRENTHE =Y vy bOFTREROEEF —
#%, 256WmIHFEETS SSU oF v ) Fv—va v
Y+ NizE5h5,

SSU 5F—xi2, 2568 51 vBHRHZD S
BLOFERFID 1 FALvdiF+ ) T v—2 a3 vDDDT —
2 THb,

SSU 1 54 i, B2 T8EFEDT — 2L -
TWB DT, RiE168E D 4 EENFHZEM ORI 7 —
&, HAI6HWHE O 4EENRHT L — % v F OEAF — &
ThHb,

BwRAM2—% y P OBRETE T —
S4 T Ao TB,

M & — 7 v b OREREE, B PRT (Platinum
Resistance Thermometer) &, R4+ — 32z —D 2
EEHD,

Bk PRT 2 1H, BAy— 1 Az2—32@bb, B
f& PRT O 5 X <IREDOHIE T & 5 fdilif o
DEM PRT oflE T — s % {EAT5, Bkvr—3I A%
—xEfk PRT 23R K & 75 o 7B 5 W biETFific 7
5> TW5,

IhEDF—2&EHLTO SSU £+ Fv—vav
DI EE L TITHERS,

SSU oAFx+ v i g—i%, 1WEFEDHNT—2%%E
% ledi A WER—LECFIEL, &F + 3 LKL,
BEDF—sn v 7V Ir¥ns, Y7 Y v rox
13V,

(Internal Calibration

2%, SSU o0&

FUITNLEES m =37
1 0.4%
2 1. 0F%
3 1. 4%

4 2. 0F)
5 2. 4%
6 3. 08
7 3.4
8 4. 0%

THb,
B8O IV v rF—x kb, 1EEDOH
#l5F—2 (RAMP & 1.8 #HB51CizkXTRD S,

sztmcm Ztmzcm
RAMP=-"% L4~ 4

tm P Y IALEE m KT ¢ (FY)
Cp:Hv I s m D SSU v IFA{E (hY
v b)

Sz B L, SSU o5 —4% RAMP (1468
fRiepsd t & C o—KkK

C=RAMP-t

DEREL RAMP %/ 2 L TH A LD L LT L
bhsb,

@34, SSU oIRBAIT — %, FHZEEBNT—
ERIVCHRE =%y MEEIT — 2 %KD DEHCLTHE
Azhs,

KIZHE # — 7 + DREFEICOWLTENS,

Wi & =7y P ORERFET 2584, WENES
# Bk PRT L350, By — I A2 -5k
~>TRLS,

o Bfk PRT 04

Bk PRT OREHET — 2% Xu,
Wi s —7ry rOREY T &3hiX

2 4
TCK) =2 aX*
i=0

=gyt a, X +a, X*?

M:EEF— 23
a; (i=0,1,2) : EEEVIH ST NESS X 0 A%
Ihb,
o WfkH— I AZ—DBE

A



R&EWmiev s —

2EDRMGY— I AZDBREMET —F% Xn, Yn
ETB.F, AL —7y rORESY T 301,

3

_. 8
dx X b; X' +dy Z% Yt
=

TCK)= """ -
8 dx+dy
Thob,
= 1 M X.
T X=—
< Mmgl P
— 1 M ym
Y_M,n};l "m
Xy Yt Bfkr— 25— 1, 20 JEF—%#

a2
rm P BfEY— I A & —reference T, Xn, Y
LT rn (X 1EH5,
M: F— 2 {fE%
bi,c; (1=0,1,2,3) : WEERH ¥ T, NESS i
LhARIhS,

AT, @FE, Bk PRTICX > CREMERT
755

EDOXICLTHBE—7 » tORE T ribhs L,
Wz —5y rOWGt=F A F—Np 275 v 7 DR
(HBABR) X ->TEtEIRS,

SSU n#fl5—% RAMP 2 bliit=F ¥ — N %
k»rxORTELBRD, L C % RAMP ©
Kby,

COWRDHH G, I wepEdhuile, H% G, I
1, FHEHEHE, ATE—7y rOF— 2%l

Nsp—=Nr

G="zzz ,
RAMP,, —RAMPz
[=N,,—G-RAMP;,

THzbohd,

Nsp: FHER OB =41 ¥—T0 LT3,
Nr: Rz —7 v rOfGt=F L ¥ —T, %
TR 3L TRkdDBRS,
FHEMOBHF — % RAMP,, 0 418
o FEIFEE
W#x—~ » + OEEIF — % RAMPz 0
4 O MFSE

DL HT LT, SSU oHEIfEA, Hhgt=xr%F—
wEREID,

RAMP;), :

RAMP7 :

Hiffi s

Feils 19833 A

33 MSU QO+ Y7TL—>3>
MSU oF+ YV 7 v—va vizhEiieF— 211,
o FHIZROBHE T — £
o BURENMA—4 v b (In-flight target) OEHIF

—
o Nilg—% v P DIRERIET —
Thb,
INHDF— &L, £40 MSU 54 vizgEhTuw
Z)o

N2 —4 v M 25 H, In-flight target (¥ 1)1,
MSU & F + 3 4 1& F + 4275, In-flight target (4 2)
X, F+xA3LF+ R ADENTS,

FRFRONB L — % » biZik, 2{8 oD PRT
(Platinum Resistance Thermometer) 2 Hiffi3 54T
9, In-flight target (41) o{EEx, PRT 1A &
PRT 1B 12k » T, In-flight target (£2) Rz
PRT 2A & PRT 2B k& » CHIEE LB,

TFRT 2 — 5 v P OREFETOWTRND,

HEB& —47 v P OREXFEL T35 PRT o Hi»
v v MERDRT L — 7y F OBREXET S FIE,
PRT ol v v b\ ERL, ToEALHE
ExRkDdD 2B L - Tfilchbh s,

Kozt E, 4{8o PRT 1A, 1B, 2A, 2B oi
NAo v vHEx Xia, Xip, Xeu, Xop FioHi%R
Ry4, Rip, Roy, Rop £ 5L,

X14—T4CAL LO

(O N P f el
=Kot o CAL HI—T, CAL LO

X13—Tp CAL LO

Ris=K,+K ;
=Rt T AL HI— T, CAL LO

Xo4—T4CALLO

Roa=Ko+ K
aa= Rt AL HI- T, CAL LO

X.p—TpCALLO

Rip=K,+K -
BB e R CAL HI— T3 CAL LO
ThHb,
2T T
Ko, K1 : NESS 7 b4% S h 3 554 547, PRT
IV B R,
T4 CAL HI BRFRT A, BioxtTrE/5+
T,CALLO VTV —ra v 7L v AR
TgCALHI | 4vtT, MSU 0&51 vick
T CAL LO FhTu3,

D DIRENDOEBIZOLTIZ, 48D PRT 1A,

— 4], —
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1B, 27, 2B 25 L 7= NEBRER Tia, Tip, Toa, Ton
L, &% Ria, Rip, Roy, Rip EThiz,

2

i 2

Tia= 2 eraiRis’=erpote; iR 4+ e145R 4
i=0

2 i N

Tip= 2 e1piRis*=e1po+e1p Rip+e1p2 R8>
i=0

2 i 5

Toa= 2 esaiRoa*=es 40+ e241 Rou+ 00 40R24°
i=0

2

i 2

Tep= 2, espiRop*=eopy+espiRop+espeRop
i

TREIND,
gt
e,; (@=1A,1B,2A,2B, i=0,1,2) %, NESS »
LARINDREERFBETHD PRT ZLiciin s,
Wiz —4v + $1,#2 ofifE Ty, To 13, ETHEL
72 T1a, Tig, Tou, Top ZWT

a,Ti4+a, T
Ty= TMTTEUE il gy=ae=1
a+as
b1To4+b:T>p
Ty= =P L By=by=1
: by+bs U
TRDHNB,

T, Te it MSU1 54 vZELicEIhsa, ++
VTV — g vERITRS EEMHTHEAAR L —7 v b
41,42 ol T, T 12, MSU 55 1 v OMmESL

D THB,
Ticbhb
_ 1 X _ 1 X

Timy Tom : MSU @ m 54 v Ty, T,
M: {ffi+5% MSU © 51 v ¥

CDXSZLTHLE—"y b $1,42 oiRE T, T.
BiHEShD, WBs—r s b $1,42 oy T, T,
LOWEBE—5 » b #1420 =F 1+ ¥— Np,, Ny,
NOERILT 5 v 7 DLARC X - THiebh 3,

MSU ~"ABEhaigt=x1r¥—&, MSU ol
v ME (BRETF—%2) OBEFRE, EEFTHB, =
Dicd, MSU oihin v v MECTKkRD X 5 ekiE®
Tz E, QRDOBGEAE D I,

2 .
Cilz-’g dijCifzd,-0+d“Ci+di2Ci2

C/:MSU i # + % L ORISR ¥ ¥ b
fH

C;:MSU i F+xADWHHY v ME (BEF

dij: FFBHMIERRT NESS 26584 2h 5,
(i=1,2,3,4; j=0,1,2)

COIERIX, MSU DA% v v+ (B 7~ #)
FTRTHH SIS,

MSU DIHEMIEFERDBRA T — 2 C &= x
AFE— N LOBERIORTHENE, F G 1 &
EThE I v, /5 G 11, FHZEMS IONEs —
Yy bD2KLD,

Nsp—Nr
G= Cspl—CTl
I=N,,—GC,'
TRESB,
=L

Nsp : FHZER Ot =% L+ —
Nr: Wiz =5y rOfgt=5 1 F—T, LT
WAL ST LTEH
Clp : I HMEFO FHZEM BN 7 — 2 DM
RS =]
Cr : SEMMERDOWT 2 — 7 » FENIF —
D HEINEE
Nepit, 0T, NESSIZX o TAEINTL B,
2D G, I #ffi>T MSU O+ ) 7v—2 3 V3T
thha,

3.4 AVHRR x4+ )7L —L 3>

AVHRR o#sp5 + %2 (ch3, ch4, ch5) oF—
BDF ¢ )T Vv—v g VTBLERT— 212,
o FHFZEH O BT —
o HEMM & — # » + ICT (Internal Calibration
Target) OFHTF— %
o ICT © & [ % il %2 + % 4 o0 PRT (Platinum
Resistance Thermometer) o5 — %
Thodo
FHER OB T — 2,ICT o@#ll5 — 2%, #HRPT
<A F 7V —22&FThTWTC, HRPT1 ~4771
— A1 Y T/ F 4 FANRA ST D,
ICT oREF— 1%, #fLic HRPT 5=13+ 71
—sfgic 1B ohs, £#<14 >+ 7v—aD PRT 0
AVFIRD L 512 >T 3B,



KEHEE v 2 —

S sl PRT #—x%
n REF
n+1 PRT 1
n+2 PRT'2
n+3 PRT 3
n+4 PRT 4
n+5 REF

n+6 PRT 1

REF DXL F10KiGTHD e, fid PRT @ &
DEFNZEMITHZENTES,

% HRPT =4+ 7v—2aicix, 34+ v 71 REF
HBWE PRT @ BMEMIRTWBDTHH, Thbd
3Y VI NIRRT —2THH, TD5bEED L+
vIARMLT, HRPT5 =4 + 7 v — A 51T,
PRT 1, PRT 2, PRT 3, PRT 4 o0& 14+ v 7105
-2 %185,

IhoHD7F—2%%HioTo AVHRR %+ 7 v
— ¥ 3 ViIZOWTHNS,

ICT DifE*2HEL T35 4250 PRT oiih% X;
(i=1,---,4), % PRT olihxAVTiHEERS ICT
DREE T; FhiX

4 o 3
T,;: Eo ai,u\ ,;J
j=

=atanXitapXi+apX+a, N

TH5,
72121, X2, PRT ioifin v v oMy T
BB
Fihehb
= 1 X
K= g 2K

Xim :PRT i O HA D~ b

EH a;; 1%, NESS it X » TAEIIBHETH S,
T; (i=1,2,3,4) »k%5& ICT o@E T (2,

_ 1
T= 2 biTi
i=1

TiHEEh 5,

b; ix, NESS L haaEXh3,
ICT o T 23k25 & ICT ofit=x 1 %— Nr
275 v ok (HEAZR) i THE SIS,
AVHRR 0#fl5F—% C &, =1 ¥— N iz

HifitRE RS 198343 H

13, OXOBIFRIKYIZ->TWBDT, o G, I
%, FEEEBIC ICT F— 212X > THET S,
¥ G, I 1z,

N;p—Nr7
G=— I
Csp_cz"
I=N;,—GC;s,
TRdbhs,
Aysp P EHTROBH = L F— NESS b6
#3ha,

Nz jii Lz X 5z, ICT ofest=sr%—
Cop : FHAMOBRF — 2 DT
Cr : ICT o7 — % DAHIFE
AVHRR D[l F + &4 B L TR F + 21O F
+ VTV =g VIZOWTIE, TAXEF A(%) &R
F—x C LMK

A=GC+I

TEZIND D,

FE G, 11z, H50 Ui ET A FTPIEIRIT
DT NESS mHakEhs,

ZDXA5CLT AVHRR F—s20* + Y FLv—v 3
PR TR o (R

4. HRPT F—4¥{R%E - RIELE

HRPT 7 — % fffs « &1IF8 (X, HRPT. f48E
(HRPT data Editing and Calibration) 7w 735 AT
fifchi, + Y 2 HRPT 5 — % (Original HRPT
data File), WgtitE$ 7 » 1+ (Radiometer Const-
ant File) # A /L, #— FTiEXhiz AVHRR o
1F+ X ADT—R2CF + Y TV —v a VETILWE
=z F A F—EB®LTAVHRR F— %2 7 > 4 1
(AVHRR data File) ofEp{% 177~ 7= H, HIRS, SSU,
MSU oF—s2%#HLF+ V) 7 v—va vETK-T
TOVS ¥—% 7 » 4 A4 (TOVS data File) oOffpz
7155, 1, FFFEA HRPT 5¥—% 7 7 4 1 (Ar-
chived HRPT data File) D{E 31775, Fig. 4 124k
N FEb3,

41 AVHRR F—#%77 4 LOEK

AVHRR F—%7 > 40X, #9272 HRPT 57—
27 740EYD, "—FTHEEIN/ AVHRR 0 1+
+ R MZBATA T — 2, BEL, F+VTr—v
2 VETRWHESH =3 A F 2R L TR S0
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Radiometer
Constant

HRPT data
Editing

&
Calibration

Archived
HRPT AVERR TOVS
data
o=\ File data data
File File

6250BPI

Fig. 4 Diagram of HRPT data edit and
calibration processing.

THb,

AVHRR 7= %7 > 4 Mk, ~v &=, 77 5—v
2 VIEWRI, AW, =7 — 51 V1%, AVHRR
F—2MTHERSh T3,

~y S, K7 2 A MBS h TS T — 5
DWIHEFES, ZEHBIFIED T — 2 DRER, FDHK
MEINRTWDETry Z7D7 FLAZENRA ST WS,

77 T— 2 vIERTIE, + Y24 HRPT 5—
Z7 7 AL EINTWE T/ T—va v Ty 2%
ZTDFEFa2E—LIobOBEMINS,

XS HITCiZ, AVHRR ¥ — 2SIt I h T %
AVHRRD S 4 VD AF » vV 24 ADBA T3,

=7 —{HHRiticiy, AVHRR ¥ — 23 st
%5 AVHRR £S5 A vREHTA vh=5—54 v
EHIETDE Cy tDF v (EF), #7 (=5-) TE
bLTRMEIhS,

AVHRR ¥ — 2#iciy, »— FIEER X - TIREIh
K1F+RXNDT—2T, F+ )T —> 3 VETEL
Wegt=r A F 2 BB LB E 5, AVHRR 7
— 2, FZK49005 1 v AVHRR OEkEE 5
— AR TED X 5T T\ B,

Ny F—WEICT /T — 3 VIHFREI AV o
HRPT F—=2757410D 7 /5—vav7my 7%pD
F—2 L OERT 5,

FEZIERIB 1, =3 HRPT <A —7v—2afiT
HRPT 5F—%2D<A4F+—7Vv—2B/E, XA 2ra—F
DA L ONH B2t LERR Eicfieds <1 0 —

TV —AFBLRHO T - TR L TR L,

1HRPT =4 +—71v—24T1AVHRR 5 1 v 256K
ThTWBDT, HRPT= 4 =7 v—2a &K &B &
AVHRRD S 4 vHE LB LU THD, ¥4 F— 7V —
AFEB, 4V vFra HRPT F—27 > 4 A %{FRT
DIz VLo TAMINDL, x4 L6=2—FX, #
BENBEONTL BT —2Thb, LIch->TEE=T
—ZXBEy MEBPVADRAUAREELDHD, ZDOD
a4 na—FXhEDF I LA, Ml Lok
TARBDEDNAS &RV THH LRINT R L
TRDI S F =y 2%V =5—DFHIX, TO
AVHRRD 154 v F—2% AR ELTHEALRW X
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Orbit Prediction for TIROS-N Satellite Series

I 2,

" OR R4

Shinobu Nakajima and Tadao Aoki

Abstract

Software system of orbit prediction for TIROS-N satellite series consists of three

modules.

The first is the extraction of orbital data for only one orbit, which are transmitted

from NOAA/NESS on daily base through GTS.
The second is the orbit prediction for orbits of 7 days using the ore orbital data men-

tioned above.

The predictions of orbits is also made on daily base.

In the last module the one orbital data retained through GTS is archived in a disk

file for a month, which is further archived in magnetic tape.
This article deal with the details of these modules.
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Fig. 1 Diagram of orbit prediction system
for TIROS-N satellite series.
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Determination of the Location and Partial Cloud
Amount in Each HIRS Spot

= N

Tadao Aoki and Shinobu Nakajima

Abstract

In one HIRS spot 300 to 450 AVHRR pixels are contained.

In the TOVS data pro-

cessing system of MSC, the partial cloud amount in a HIRS spot is determined by count-

ing the number of the cloudy pixels of AVHRR within the HIRS spot.

For the naviga-

tion of AVHRR pixels within a HIRS spot it is necessary to know the relationship of the

location of HIRS spots and AVHRR pixels.

For the determination of the latitude and

longitude of the HIRS spots, it is further necessary to match the AVHRR picture to land

marks.
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In this paper we briefly describe the techniques to solve these problems.
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HIRS Spot

AVHRR
Pixels

Fig. 1. Comparison between a HIRS spot and
AVHRR pixels. N4 and Ny are the first and
last AVHRR pixel numbers that are contained
in the HIRS spot.

HIRS Scan Mirror

AVHRR Scan Mirror Rotaional Axis
Rotational Axis

Fig. 2. Relationship between the rotational
axes of the AVHRR and HIRS scan mirror.

Center of HIRS
Scan Line

Center of AVHRR
Scan Line

Fig. 3. Deviation of the scan pattern of the
HIRS from that of AVHRR.
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Fig. 4. The scan patterns of HIRS and AVHRR
for different two angle bitween the satellite
track and the direction of the scan.

Center of HIRS Line

EIRS Spot | AVHRR Lines

Fig. 5. Asymmetric scan pattern of HIRS spots
for the deviation of the center of the scan
line and nadir point.
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Table 1. Mean values of 4], 414m, Oam,
and ¢4 for NOAA-6 and NOAA-7 satellites.
H-A matching was carried out with using
HIRS 8th channel and AVHRR 4th channel.

JfAH M an 0
(degree) (degree)
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Table 2. The relation between the radiance
and the character displayed on the computer
list shown in Fig. 7.

I SAMPLE 1 CHARACTER 1
1 VALUE 1 ASSIGNED 1
1 - 0.8000000E+02 1 BLANK 1
! 0,8000000E+02 = 0,8200000E+02 | . I
I 0.8200000E+02 = 0,8400000E+02 1 ’ 1
I 0,8400000E+02 = 0,8600000E+02 | = 1
I 0,8600000E+02 = 0.8800000E+02 | 1 I
1 0,8800000E+02 = 0.9000000E+02 1 C 1
I 0.9000000E+02 = 0.9200000E+02 1 X I
1 0.,9200000E+02 = 0.,9400000E+02 | 5 1
1 0.9400000E+02 = 0,9600000E+02 | $ 1
I C,9600000E+02 = 0,9800000E+02 | M 1
I 0,9800000E+02 = 0,1000000E+03 | 8 1
I 0,1000000E+03 = 1 8 I
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Fig. 7a. The pattern of AVHRR 4th channel around the river mouth of the Yangtze River at 1982,

Oct. 11, 19:00Z.

— 61 —



Meteorological Satellite Center Technical Note Special Issue March 1983

BYEO9YYBY998I8854355883888Y¥455888388¥ 1988888858887 ¥8838838955555555835555445555555555XXXXSSSSSS5558555SSSKXXXXSSXXS
B838YHYSYLBEINNHESS$E4S S MBHESS3395%33855553333588385883MNES5555588S 5555555555555555555 3535555555 XXXXXXSSXX
BEYYSYEYSEEBEEYSS S S MM $555S88S8S IS TNEssses ST ¥EBYEHE588555558888555555555555555555555X5S55X5S355555SSXXXXSXXSSX
BE8EEYE89888Y$55533355 5SS YE555T395559393533333555938888555555555555555 S$5555535555XXXS SSSSXXXXXSXXSAS
BBSBEHSSBB*}SS!$SS$S$$$S$535iSSSSBmSi5533*555555555555&?!35855:535555SS5SSsSS:SsS::SS::SSSolXSSS&>>SSKKSSSXKXXAXXS$K
2950+884BBHEEY$355558838 513555 $3MYBNES$558555555558S5581MES$88S S SS&SXXSXSXSSSS&S*
H8Y8881$5533 PN YE3 55555585558 188589 55555555555553888 #8855555555555555 555555555 55555 S35 5555555555X
BBYHISSSSEEEE Y ES555555555555555555555558 5555885555558 S 555555555555555555554S 5555555555555 5SSSS 5
£33 $5555555555555555555555555555555S 55555$555533835$3885855555555555555 S):SSKSSS) SS555555558 <S S$SSSS
5555555885$5555558 5555555555 555555855555555355555558888385885555555S! < :SS:: 5553 S SSSSS
S55555555S8SS 55555555555 $55555555555555S5S8¥355555583555555555555555558 SS3 555585 S 55588338
$8355555555555555555555555555555555555555555555885585555555555555555555555558 5 55555555‘55555
5S55555553555555555555355555555555555555555555553855555555555555335555555 $3S $55333%
SS55555555555555555558S! $5555555555555 S $S5555555555559555555555 55858 ssssssss;ssssssssssssssss
S 585555558 \<SS>SSS$TS<‘< $5555555555555555555555555X5SSXXXXXSSSSS555SXSS55XSS5SXS5555555555555555558$$83885%

2960+S
s

55555555555 S555555555SSSSXSIXXXSS5SSSAXAX XSS KNS XXASSSSSXAXS555555555555555555555$5855558 51+
5555555555555555555555S S35XSSS SSSSSXAXSSAXXXXXASSXXSAXSSS555555555555588888533883888M
g5355353 5535555555555555555 55555555555555588555555555SAAXXXAXXSXXS55555555555555558588885535558555MH8
$55555555S85S 555555555555555555555 538855 KXARSSSSSSOEKXXXXXASSS5555555555555385985885585585 M
55585558 55555555555555558555555 SSSSSSIXKAXXAXXKXXSSSKXAXXS5555555558885555359$58$55 54 Smummim
s ’sssss 55555558555 5SSS 55535555558555555555XXSXXXXXXXXXXXXX55555555555555555555583588338553 M Hky
sxxsssssss: $5555SS 5535535555:555555: ssssssssx%sxxxssssxxxxxxxxxxxx(xxxxseSS::SS>=SS>>ssssss$>$$sissssm¥mmwmmss
S555 5555555S SSSKXSSXXSSSASSAAAXXAXXXXXASSSSS5555555555555555558555838 M 1hM ¥3498
< << $5855555555555 < 555555555555555555555555SSXXXXXXKSSSXSSKSXXXSSXXKSSS555555555555555554$35$3558835 141499898
X5585585 5555555555555555555555555555X555555555555555XXXXS555555K555555X555555555555555558$3$$355385483 rrrras9nsy
297045355553\55 $55555555555S 555555 s 5555 XSXSSSXXAXSSSSSSSSSSEXXKSS5555555555555558$3853$538593533MT11NI98uS
5S5S55555555555585 sssssssa<ssssssssssss>sssssxxxxx<=>xs:5 $5555X5555555555555555553389585335333 5S4+ VHUGIEIE
5555555x=>:ss::<555ssS>Ss S SSXXXXXXXXSSSXSSS555555555555555555555585535558 3533 H 1Y ¥9Y998Yg
SSS5555X8555SS:¢ 5558 k 5955 XXXXSXXS555555555555555555555 553535358833 P Hh Ty
555558555858 ssss55ss<5ssssssxssssss ss~55<5§5>5s:s;xxx><sss<ss:s:5ssssss:ss;ss;<s=>ss=sss5ss&issss**?+vtssessuussees
SXXXSS 5555555555555555555588 XXX XAXXXXSSSSSSS$SS55555555555555555$$53333$33355 3 WhtMHuusnu989uu888Ys
55555555553 $5>bssbssss;sssssssssssssssss<:;S>=;sxxxxxxxsssstss;s5:ssssss:ssssssss:ssssssss55;sf?*7¥ﬂsuasesussssssass
55555555555 33'<s;sss:ssssssssssss:><5k5fafss;«sxxxxss><sss;35355>:sss=55 S &&tsssss5sss?fﬂﬁ*asssassssasssusess
S55555585555 55555555555555555555555555 5 S5S555555555$35853559333 1
5S585555555555555555555555555555555555555555555555555555558! <<>ss>sssssssssss=555isssssssiisr?&tssssasasssusssesssss
2980+555555555555XA555555555 5555555555555555555555555555555555555555555$$855555558553533353 by
555555555555 X 5555555555555 55555555555 55555555555555555555555555555555558885S 35558338 1TT
535558 555555555355555555555555555555555555555555555555555555555555585$5555555883385%4YY
$5555555555555555555555555555555535335 1t
555555555555355555555555555853853 3§ 1
5555555555555555555555555 5555833358
3$s $$33%
55555555555555555AX5555555555555555555585555 ¢
55555)33 S5 _:Ax)XAXXA::SSSSSSSBSSSSSb*%ﬁb:335551555555<5555555¥X5:5555555:5555555&55)35‘
SSSSXAXXXXXXXXXS 5555555555555555555555858% SXXS 53$%3
$5555555555555 s:ssxx:xss:sxh:ss>>s>sssss\55::$$$$$siiy
55555555555555S XX XXSSSSSSXXS555555555558555588339553 5 THUYINYSINYTRYYYSHEIUNIY
\sssssssaS:sssxbxxxxxxssSSSSS5555s55355:555:535&335S$sv+ssssssssssssﬂsssussass
SEXSXXXXXXSSS55555555555555555839$55$593 551189844938 88MI99YYI3YY3
§555555555555555555XXXXXKSXRS555555555555555553335533 55 +4UYSUYYI8LLI8YYSIYNNTEYY
555555555555555555555X555555555555555555555559$3333%
5555555555555555555555555555555558$5555538355599
‘ssxsssss>;>»<>, 55555555555555555555555555555555555$555$33335355
5555555555555555555555555555555555555$833$85335883385 + T4
AXKKXAXSSSS5555555855555558858885388955555595555555555558358335¥3351 3%

3+

1935

i‘§1‘$$>>5555555553$3531: PSS H

bgiKa5\>;3S!S$ss**ﬂSSSSSSHT*SSSil?SSESSS’iSS35):5:5:38535555!35r 13

55553555853 555555555555555%888% PIH3$5358% TSS55SS555555555858358 MY 398

SSSSSSAXAKSS S855555555558 818888374 35555395335555HBYBBATY$5585995555585833835¢ pEER

SSSSS5XXES Jh):5555:5&&*53*555533555355355SS5!858585*5ii&s&>555;$$55!$1x. ¥

$55555xx5588819Y35555555555555884343 ¥$389585553833888 1t S¥¥$5S
XXAXXXSHSSXAXXSSSSIHINS5555555555555855453 11333365353 833 Y ¥55S

X :XXlxbebiiTBS?S:SSSSSS55)555555:5“‘ Y3854 4 ¥ SX

3 184 S55555XX+

SSSSKAXAXSSS$3¥Y835555555555555555555555838% $355555XS5X

XSSSSAXXXXXSSSIHBYISSSESSS SS55558SS $5% $555K555XX5S

L4 THSSSSXXXSSXXS

Ty $SSSSXXXXXSXSS

XXSSSSESAXAXXRXXXASSKXAXKXAXXXSSSHYF! 5555555555555555888$5555555 5 FESSSSSSXXXXXXXSS

SSaS53XXXX5>XXKS‘QS\iY?SSSXXXXSSS*YSSSS5555545555‘5553555$$5 55583%% Y $3$555SSSSXXSSXXSS

""SXXX>S$5$°*$EY**=XXXS§*ST$S>SS9555555555555:<S$$$S$)>Sb$$$$$$5vr7rr ¥353955x% S $555X

SS $$33554¥ FHESSOSSSAXXSSSSSSSSSSXX

:S§$$S3&3?*8355!35588553535*355535555XXAXxSSSSS&SSSSbS
3533 M IUHY YMYYSHHT TSS9 5555S3SSARXXAXRSSSSSSSSSSSS+
SSSEPYHITINE8338835855555555355SXAXAXXSSS5355555555S
55558 13938353555558355555555555SAXXXX55555$85555555S
SS=S5538TY885555534555553355555555555K55555555555555555S
5555333 13955555555553583555555555555555555555555555555
555555555553 TASXXXKKKXXXXSXXXAXSSS 5555353381355555555553555555355555555555555555355$55555S
S5 S 5SS 5SS e S AKX X X KKK XS XSS5 85 5555555 58555555555585555555585538555 8 M 5855X55555555555555555555555555555555555555848
SS5X5555 8 Y3SS5SkXAXX5555555X5555555555655553555555555855555 SSO3YPSSSSAAXS5855555555555555558S! 55555555555588S
SSSSSS383IF55SARNNKA S55XXSXS5555555558388555Ss SS555889555555555555535553555555558% 55555555558333%
S555S83585XXA55X RS SSSSSXXSS55555555538355X5 S88. S:a‘$5:5\>555$$$?9 58555555385335555555558555555555555558¥35S

SSSSEXKXXAXX(XXXSSXXXXXXX:S§5555$'55:“5555§\;:,
5&‘&?)A)XXAAXXXXxxxxXXxXXSSSSSbSSS:bSSSSSS::SS:;

53555555 X XSS ASSS5RE S5 5KXE55555555555555555555555555535555555505855558855555555555338553555555555S
XXXXXDT?S};‘SXDS:; S5535555555XXXE5585555555 4:b:Sx:SS:ba:53?'3:55:3:5:59:5555::55)5$$>‘3\5:5555SSSaSS:}SSSSS:S:S&SSS
XXXXXSSHHFESSXXKSSESSSZASSSXRESSXXXASES S5§333 S::S&S::hbsssiiii:xhi:)b)S>b$:$$555::5355555%;SSSSSSS
SXSSS5S538¥ESXXSSXSSSXAXSESSS8SSS 555589555333 183YuNS ‘ 5555588558 55
SSSSSSASSSSSSSSXXXXxXxXXSSSJXX>JSSJ"xssxx\5$S= 855888883 85535553955338385353335555555555555588555555555555555S
555555XS5555558SXXXXXSSSSSSSXXKXSSSSXXXSXRES538855555$55555835838535555888858893883888355585555555555585555555555558
SXAXSSS5S33S 88 IS XXXXSS5SSSS XX XXXSSSAXAASSSSXSSSS555555555559585555355585555$335885%355385555555555555855534355555SS
XKKXXRS S S S S B85S S XX KK 58S S XX G 555555 KX XSS5 8855 XSSES856555555888854 558555888538 h9555555555555555555555558555XX55S
SSSXXSSESSESXXKSSSXAXXASSSXAXASSS SSXXXXSXX5S55$$S558385F88558855555885588535555555555555858SSSXSSSXSSSXX
3040+85SSSSS¥¥HSESAAXSSSXXSSSXXXSS5SS S 5855 XKS8555555555555588555555555555558855555838885355538355555555XSSX55+
SXXXS PSS S5 S S S XSS S XAXXXSS58585585XXXS9S55558555558555XKXS58855555555555555555555555555553858555555555555555555555
Xxxssssxs<\ssssxxxxxxxxs:ssxxx;%sss 555555555555555555555555X55555555X555555555555855833815488555555555585555555555
XX$$85 SEXXKKXXXXXSSSXXXAASXXSS55585KKSS5SXS55555555555555555555555555555555558533353388555555555X5555855555535
XS$SS5555558ES5XXXXXXAXNSSSEXXSSKXXAX 5SS XKXAS5555X555XS555555555555555555555585538553555585555555555555555555555S
3045+38SSXSRAR XXX
-
912

+ - - + 55 - + -+ - - -

992 bt 2T i%2¢ 1030 1345 1653 1060 1873 1080

Fig. 7b. As in Fig. 7a except for the region around the Fu-ch’un River.

4. HHEE - BREEHE Aoy MR
_<; m lll Séi A

% HIRS 24 » b

2 ﬁfjﬂ) H-A &< 74 HIRS = # o
&5 AVHRR @#Eo A’A, Npmihzn s, % HL 1379

S XXSS S SRS 5A55E555555555X5555555555355555555558388833833555558555555555555558855$855555555+

5SS XA XSS S S S XS 5 AXE XSS5 555X S555555555855AXSS5555555535555555555538883838555555555355555555555555585+ 2

30,83
30.83
30,82
30.81
30,80
30.79
30,78
30,77
30,76
30.75
30,74
30,73
30.72
30,71
30,70
30,69
30.68
30,67
30.66
30465
30,64
30.63
30,62
30.61
30,60
30.59

30.58 12

30,57
30,56
30,55
30.54
30.53
30452
30451
30,50
30449
30,48
30,47
30446
30,45
30,44
30,43
30442
30441
30,40
30439
30438
30,37
30,37
30.36

30,20
30,19
30.18
30,17
30,16

120.70
120.70
120469
120,69
120,69
120.69
120.69
120.68
120.68
120.68
120.68
120,67
120467
120.67
120.67
120,67
120.66
120,66
120,66
120466
120.66
120465
120465
120465
120,65
120,65
.64
120.64
120.64
120.64
120.63
120.63
120.63
120.63
120,63
120.62
120.62
120.62




REME ey 2 -

iftr s

il

1%

198343 A

Fig. 8. Periodic pattern of AVHRR lines and HIRS spots.

direction of scan line.

41 HHTZEBZOHE

Fig. 8 iz 3 X 512 —&A®» AVHRR 7« v (2 %
2AKFL34AD HIRS 5 4 v & %#%$%, AVHRR &
HIRS 0FEEHD AL (@ap) DHKEWEEITIT1IAE
x4, SANUEEVGS S ZELHD, WTHhOHELR
%35 HIRS ==, M3¥10fic7ch, AVHRR %5 «
VEMEB LSS, ThHZEARy PROEAYREELT
W, TOXHRNEIZL T HIRS 28y MiZRL
T
1) A#Ey FHNIZHS AVHRR BEHFEDFIHHEE
2) AVHRR fifEns
3) AVHRR fz KR
4) Zi{o AVHRR @D & DTG
B) Ay FOHOLE
eENEohs,

ZZTC, o AVHRR BEFENTZEEFREZL, £
DEFEDOIEESHSD LEWEL D/NZLKREWCTHRE
2hb, 2oLz WMEIKkD X R L > THELZ bR
5

Ter=Ts+ (Tg—Ts)/cos 0+ C;+Cep (1)

2T Ter 2L &\l TsiXipmEiRE, Taix AVHRR
DHSHEE T, 02008 NGHEHENEY 7 A 1D
ZIX1I°oxy v HIZEZDRATVS, 0 X KIER
W oo xfarr, G, Co e T, BifEix Table 3 ok
SIEZBNT D, RHEESE 7 » 4 MEEED D
FhzroiicEhiE, RECE2BT L3 TES,
o, MOFETHRSE I HSCUMPETH 7= 75 22X
- T, SREDMHENE LN BEKREYE > TH
A2FHTH L 52 TES,

XTC, AFHEETIL AVHRR EFENERNE 5 i FE
OEEN Ter I HVPNEVRESINTHREINRD, &

The pattern is compressed toward the

This is the case for 0,44=0,=0.5 degree.

Table 3.

month 182 3 4 5|6 7 8|9101112

From Aoki (1980).

Values of C, and C, for the calculation
of the critical AVHRR radiance to discrim-
inate the cloudy radiances.

€ CK) | -8 | -9 | -
C, | 0.015
T
-
L ]
5 (a) -
ISO:HZO’ -
il :
100 J
N o
_ N N
. sof— CHy ]
E - == N
o L ~
i i Ly
JVR N TR (NS WO SN (RO SO i T
E T T
E I
= 100yt (8
o 4
s '
o
p =

["J
o

AERE RN RE N

N

600 800

1000 1200
Wavenumber (cm-!)

1400 1500

Fig. 9. Example of outgoing IR spectra mea-
sured by IRIS D on Nimbus 4. Radiances of
blackbody at several temperatures are super-

(a) Sahara; (b) Mediterranean (c)

Antarctic. From Houghton and Taylor (1973)

imposed.

== 63 ==



Meteorological Satellite Center Technical Note

CIXEBRRAHIE KBS L h K& V&5 2 EDREED
BiRIZ7e > T\ b, UL, KEOZDORR L TIIHmE
NELLIERICES, Fh, Ml TRBEREEHLT
HEIE KK A~ B KR > T\b, Fig. 9 4x
NIMBUS-4 i2i&# S h - F ¥ 4 % 3 IRIS (Infrared
Interferometer Spectrometer) 12 X - THE LI KA
BHDOHHARZ P L THD, KPORERIZR IR
BV HIY 5 BAABS A2 v A TH B, 800~950cm !
Tbd B RADOEBEFEN AR T, KBoWELD
DTIRIFHEDREL/RL TV 5, FOMMOEEIRITX
FIENREOAZBOREELZ RS SIKTRL TV 5,
KD X 5 wfl, PEETIARDBOMEN R LE:
A, EETRDLAMT > TWA I ENN5,
EORBILZEZOEZLIDORKDOBELE LW L&
2bhnnb, FBLIHERRENKGECIATED X
SIEEBHERFE L e D, DX HT &%
EELT, A7 r 75 aTix, BELLRE, B, B
DEHTORMHERN B ETRI T ENTESL IS
MoT\b, Ft:, FBEEIEOLD E/TL A[ETH
%o

4.2 HIRS Z#&. bOBEEFE

HIRS oG oL E Pl E T Rd bh b E
ZHERER i HIRS MR & M 5, [
AVHRR o EfigrhOL A & g H i Tid Sh b EXK
g% AVHRR EEHER, @EE FHA LMETOME
FHETyd b b EXERERE R RFTELREES
tie35%, HIRS R (LUFHEEEL 5 5w #) &
AVHRR %o HEEo X v (ElER) (282 5T RNt
H-A SIS X » T TR TH B, ¥, AVHRR
F LR RO BRI 3 S TR ~CE G X v
TREMTH 5,

Lt%oszDW?EﬁK;or Bk m & P17
IRTENCEE L R (BRRFTR) 123135 % HIRS
ARy POMERMND Z LD fé"éo #»% HIRS 2% »
P OMRE XN T O RO MBI HEESE 7 7 A
L (BT REOEAYBR) HLMATENTES, Zh
SERTRBICE ARy POBEEINFHIEIhS,

A ED X 5 i FIE%Z sfd 32 iRk O BEA L H 37
D LEEHLNUDHERLTEI 5, 1 ODETHBEER
(X,Y,Z) wigyphicmlige e o oRy (X, Y, 2Z) &
+5, ZDEXE

XiigEb b omliE (Roll f) =«a

Yilhgdb v okl (Pitch ) =8

ZighsbhoFiE (Yaw ) =1

Special Issue March 1983

&35 LlEEROBICIL

X 1 0 0 cos 8 0 sin g
Y [=|0 cosa —sina 0 1 0
z 0 sine cosa/\—sing 0 cosf

/cosr —siny 0\/X’

Xisiny cosy Of Y’ (2
\0 0 1/\2’

MEMABMNTHD L2 EBTHEINIZILE

X
Y = 7 1 —af| Y 3)
Z

-3 a 1/\z’

SERlTED, (KL, AERS ST VHLET D),
(@) WHEERR~7 b DY
Fig. 10 12753 X 51 HIRS o&&KE%Z yz FEIC &
D, HEOMETHANHBMAC xdhix & H ik HIRS
% (Xg,Yu,Zy) &35, FEMI -y OFEZIER
Lo lbhrkEA ) TORER FHELHMEDO ARy b
S| X7 bt

HIRS Line Center

Fig. 10. Relationship between the HIRS and
AVHRR coordinate systems. ZyYy plane is
the HIRS scan plane: Zj is taken toward the
direction of the center of the HIRS scan line.
The coodinate system X, Y ,4Z, for AVHRR
is defined in same manner as HIRS.

— 64 —




G v a2 —

0
Ly=L-| —singy 4)
Ccos z
L, 22T L3 Ly Of/{ETH5,
(b) AVHRR ZToOHMER~N7 M LDFEH

HIRS %® AVHRR %izkt$% Roll, Pitch, Yaw fj
BERTERKRD L 512l b,

ap=(AVHRR o 25 » 714) X 4] 4n

., _ BRFAAE) x (AVHRR 2« - W)
- R (5)

X JIA”
Tu=04n

35 L, AVHRR R T~ 27 + it (3) DY EH

£ 9
1 —ru SH
Li=| yru 1 —ay |Ly (6)
—8n  an 1
&S,

() WEEFTARTORIER~7 b rDOFEH
wE R %45 AVHRR %o Roll, Pitch, Yaw
AMIRDL OIS,

a4=(AVHRR 25 v 7 ) x4JA

5. = (Rt E) x (AVHRR 2 % & v J5H)
el TR @

XJ[A

1 =y4 34
Li=| 74 1 —ay |L4 ®
=3 @y 1

s, HREBFZE AVHRR %okt Fig. 11 %
I hic\,

(@) HWOEHEERTORIER <2 b
O E M EEE R Fig. 12 © X 5 ik bx 5k
T, wERAEESOIERS Y Z i, BEHyahat X,

HifHE  FE

19834E3 A

Fig. 11. Relationship between the AVHRR
coordinate system X Y 4Z 4 and vehicle-fixed
coordinate system X;Y;Z, where Zp is
taken toward the nadir and X is toward sa-
tellite track.

(X, Yo, Z.)

(X,Y,2)

Fig. 12. Coordinates of satellite and spot in
the geocentric equatrial coordinate system.

CHOICEZTA MY e L s EERTHD, &
D ATOHBNEN 7 v A% R, lREDHEE~ 7
nEVETDHLE, HRREFDO Z#@oBgL~<27 o,
ki

k= X ©)
R
|R|
THbH, Thh
ki=ayi+apjtagk (10)

DEITEFELLS, 22T, J, ki3 B E
ERD x, 9, z IO~ P A THD, ZIZTlLag,
A3g, Q33 HFDO BR[NNI RT DX AT 50, BEE
OFROME, FE EIMERAS 7 > A VITRMIZHh

BH, THZOVWTRPEI HOBELYEB I hicl,,

g5 =



Meteorological Satellite Center Technical Note Special Issue March 1983

v, BEIBFRO x o ikt o fR O
FHRAENHHERD X 5128 T5,

i= I:gégl sk an
T, =V/|V| ETERVOWEL V 35T LY
W & ET TRV SETHD, Thd (10) DX Hi
Ji=api+apjt+ak 12)
EFEbT, RBECHEBIRD ¥
Ji=k xi, (13)
=0y i+0As0j+ 055k (14)

LB, Lichi» THLD M ERR TOREER~ 7 b

ay; Q as
L= A2 Qs A3z L[ (15)

ayz Q23 Q33

L#Fn, (fe€ied Ly o7 A N% Xy, Y1, Z;
EThuE, R b X+ Y+ Zik, EEGT
B0 b, )

(e) WOMHERTDOAFKE Y POME
T (@) 25 (d) DEFEERTIIRERD &FEERIC
BIBHEINBNEDRE L(=|L|=|Li|=|L4|=
|Lg|) oW TLEHRETHS, Fig. 120X 512
BofEr (X, Y,Z), A#£y rOMEAERY 1% Rs
FORN " (Xs, Vs, Zs) &35, IRICHEHR~7 b
LOEAERD IS5 EI 5,
Iz
L=L-|1, (16)
l;
ZZT g, Uy, 1 122w TUZ (@)~(d) TBEHITH 5,
R=R+L b
Xs X+L-1,
Y, |=|v+L-1, (17)

Zs Z+L-l,

MDD, Fho, AA oy MUBHEE (DEEAGL
) Lieshsnbd

XSZ Ysz Zs2
Xs 2 18
R: TRET a—eyre2 (18)
T IT e 3RER, R HRFETHS,

A7) % (18) IWRALT L oW THE &

C(—[—ed) (X1 +Y1,) +Z1,]++/D
—rt B e - e T o = I ) 19
b=t { 1A—e) (U2 +1,D) +1.° } S

D=[(1—-¢® (Xl +Yl,)+Z1,]*

—[—e® U2+1,D) +1.7]

><[(l—ez)(X2+Y2)+ZZ—(1—e2)R£] (20)
Z o min (22 0DMD 5 BAICHEEKRT D, 78
S, 2o0fk 5 0 Fig. 12126\ T, HER
LAgmcEe sonbhe, SHOICHREYEZRT
THEAOMEE SOMDHD 2 HEERL, RAVLE
IO T THBEMLTH D,

(f) ARy b @ﬁ&’f{
HIRS ## v b OMIRE (¢, ) (TRFBEIZEKRNTL 5T
AHEh3

—pam—1 _Zs ] 2
p=tan [(1—e2)~/Y32+xs2 @

J,YS

Xs

TZT A Y =y FERETHD,

J=tan” —2g (22)

5| A X Bk

HAM:, 1980: #E # #7 2 (TIROS-N) 256505
HIRS/2 & AVHRR EO LEARICOWT, A4H
H v ox— b, 2, 15-26.

HAEE s A, 1981 K4HEE NOAA6 it
3% HIRS & AVHRR 0§ X LiZ2WT, REW
e vz —Hiftigis, 4, 63-67.

— 66 —




6. SRR, JKZERA, W, BRIHEEG O

Determination of the Vertical Temperature, Moisture, Cloud-
Top-Height, and other Meteorological Parameters

HOR OB

A,

£ Z

i A

Tadao Aoki and Shinobu Nakajima

Abstract

In TOVS data processing system of MSC we obtain the vertical temperature profile,

vertical precipitable water profile, ground and sea surface temperature, ozone amount,

cloud top height, cloud amount,

cloud emissivity, etc.

In this article we describe the

procedures and techniques to obtain these meteorological parameters, which involve the

method of clear radiance retrieval, inversion method,

control.
different with those of NESS/NOAA.

angular correction and quality

The methds of clear radiance retrieval and angular correction are greatly

A brief review of the historical progress in these problems has been made.
A summary of the problems contained in the present MSC’s TOVS data processing

system has also been presented.
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sea level, due to the atmospheric constituents
shown. From Valley (1965).
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Smith and Woolf (1976).
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Fig. 2-3 Relation of the cloudy radiances of
two channels for the case of two-layer cloud
model.
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Fig. 2-4 Distribution of slopes plotted against
the window radiance of the outer scan spots
of an array in Fig. 2-2. From McMillin (1978).
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Fig. 2-7 Radiance difference ratio function
r(v,v4) as a function of I.4* which is di-
rectly related with cloud height. From Aoki
(1980) .
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radiances by Method-QA (circle), Method-Q8
(squae) and McMillin’s method (triangle) from
NOAA-6 meteorological satellite. The lower
part is the mean cloud amount. Blackened
figures are the flagged data. A case for M=4.
From Aoki (1982a).

CHANNEL &

1981 AN, 23 Z3:C4 -- 73:10 GMT

110r

=
o
S
T

RADIANCE MW/ (® sr cu™?)
2
;

'
.
a—0—2—=2-® .TN_g\:\ S

- /—"“"/ 2

o0
S

=

CLOUD AMOUNT ()

201"

iZI/ \ /

ocly — v

130 LSE
-9 0% 16.7°%

Fig. 2-9 As in Fig. 2-8 except for Jan. 23.

Fig.2-10, 1112z D X 5 eRIUD RS L EF + F v
OF?&HOFW%ﬁﬁLt%OTééo"—5@%@
12198141 520 H A 526 H £ TOLERM], %2 Method-
QAL > THHI(E (QA]) L?J*?é%ﬂ)»—’c‘/
FTRIN T3, OIHEEEORERY RS & miifEE

RS

il 19833 A

il RO LLTUIdeh LudFA D ([dibit T3
ZERDB, GEITE2E, THIHEEEZ D Lnh
FATHED BEO BETHREHN REDL04
%), ¥7: QA2 X\+5 it Method-QA © 5 % I.4* ©
52HELT (2-35) oFEHEM LD, QA3 LW
OTPIHHEE R® D% fli%{#i-> T 10~20% < &
WEZIBEDKETH S,

BEFH LT3 Method-QA @ 55 L U5 DI BE
%, T0O QA2 QA3 tDBVWERELE L HNDHMND,
THIIEMBFEE 1 % < bW ERFNRD, Ziux Aoki
A98) D v v I ab— s DERELIZF—5T 5.
¥, Aoki (1980) i vH> ik 2.4.3 () TRL
P E BT RED 0N, KEMWRETIZzEAL
RLTHD),

7e3s Fig. 2-10 & 11 T 5&, M=4 29 LT

DORFEDH N IITEA LRSI bhigw, %72 Method-
Q8 DFEE L Method-QA I L TR HHELTH D,
TR FERF RO(vs) R 1 q* (ve) DffiA: = DIz

w7

i7e)

DEVIATION FROM WAL (2)

RMS

v
i

Fig. 2-10 RMS deviations of the clear radiance,
from QAl, of the initial value of the clear
radiance used in QAl, the clear radiance by
McMillin’s method, the clear radiance by
Method-Q8, the clear radiances of QA2 and
QA3. The numbers of data are shown in
parenthesis. A case for M=4. From Aoki
(1982a).
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Table 3-1 Example of the covariance matrix of the error in the initial value of the tem-
perature between pressure levels, 831.4, 816.8, 788.5, 758.2, 737.2, 723.0, 689.4, 642.7,

598.5, 569.8, 538.2, 450.4, 342.7, 257.1, 210.3 mb. From Westwater and Strand (1968).

3550 3310 26.59 1506 000 —1324 —1891 —21.80 —22.54 —22.76 —24.80 —2639 —27.44 —2587 —15.46
3249 27.03 1614 144 —11.60 —1749 —2067 —2120 —21.25 —2312 —2463 —2533 —23.74 —1407
2570 17.42 459 — 7.3 1289 —1634 —16.64 —16.72 —1827 —19.73 —2024 —18.65 —11.42
1618 8.58 28 — 463 — 774 — 823 — 844 — 941 —1055 —10.82 — 921 — 579
1219 11.30 8.98 6.65 5.83 5.29 4.89 4.61 4.55 496 225
2124 2225 2076  19.82 1916  20.08 2047  20.3¢ 1935 1221
2755 2825 2775 27.09 2777 2836 2834 2702 1841
3212 3193 3100 3128 3210 3242 3078  21.07
(Sr)is= (1) 3385 3354 3354 3404 3438 3248  22.81
3522 3547 3575 3619 3427  24.80
3946 4049 4093 3876 2829
4562 4743 4477 3198
5139 49.17  35.14
5098  36.61
36.07
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Fig. 3-1 Solutions to the simulated radiance
for the U.S. Standard Atmosphere. The
direct solution, marked y=0, and the minimum
information solution, marked 7y=1075 were
determined by sequences of line segments
whose end points were selected at the known
turning points. From Wark and Fleming
(1968) .
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Fig. 3-2 First ten eigenvectors of the vertical
temperature covariance matrix formed from
mid-latitude soundings set. From Smith and
Woolf (1976).
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Fig. 3-4 An illustration of the relationship be-
tween the error covariance of the initial
value, the error covariance of the measure-
ment mapped into the space of x, and the
solution error covariance.
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Fig. 3-5a RMS error in retrieved SST as a
function of the number of channels used, for
the model of the clear radiance error of better
accuracy, case 1, shown in Table 3-2.
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Fig. 3-5b As in Fig. 3-5a except for the less
accurate clear radiance, case 2, in Table 3-2.

Table 3-2 The channels used in the SST retrieval and their modeled rms errors in clear

radiances. From Aoki et al. (1982).
RMS ERROR IN CLEAR RADIANCE
LEVEL OF
CHANNEL| CENTER WEIGHTING (PERCENTAGE)
NUMBER (CM'l) FUNCTION PEAK CASE 1 CASE 2
a 909 (AVHRR) Surface ; 1
2 | 898 (HIRS ) Surface 1 5
3 748 (") 900 mb 2 3
4 2190 ( " ) 1000 mb 3 5
5 (1217 ( " ) 900 mb 1 3
6 [2213 ( " ) 950 mb 3 4
7 1364 ( " ) 700 mb 2 3
8 732 6 " ) 800 mb 1 2
9 |1484 ( " ) 500 mb 2 5
10 716 (" ) 600 mb 1 5
11 [2240 ( " ) 700 mb 3 4
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Table 3-3 Two model atmospheres (A,B) and the transmittance of the channel number

1 (AVHRR). From Aoki et al. (1982).

MODEL A MODEL B
LEVELS | PRESSURE T u T i i u T
(MB) (°)  (g/cm?) (°K)  (g/cm?)
i 30 219.4 0 1.000 224 .6 Qo0 1.000
6 300 244 .4 0.128 0.998 222.8 0.127 0.998
5 400 259.0 0.258 0.994 227.6 0.196 0.996
4 500 269.1 0.556 0.997 23549 104253 0.995
3 700 284.2 1.768 0.870 250.7 0.358 0.991
2 850 291.8 3.388 0.682 259 .3 0.501 0.985
1 1013 300.7 6.168 0.369 267.1 0.773 0.967
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Cji(p) from Cj;(p,) by shifting the latter
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Fig. 3-7 Cloud pressure function for two ITPR
channel combinations computed from the As-
pendale temperature profile on 9 September
1976. From Smith and Platt (1978).
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Fig. 3-8 Time variations in the values of
vertical IR emissivity of cirrostratus and
vertical lidar backscatter ;/(z) during one
run, showing the large and frequent changes
in these values which are often observed.
From Platt and Dilley (1979).
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Fig. 3-9 Histograms of cirrostratus emissivity
for two cases. From Platt and Dilley (1979).
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Objective Analysis of Sea Surface Temperature

HORK B4,

B R

Tadao Aoki and Shinobu Nakajima

Abstract

The initial guess value of the sea surface temperature is the basic data for creating
the initial clear radiance field of HIRS and initial clear radiance field of AVHRR in fine

mesh points, to be used in the next TOVS data processing.

In this article, a method to

interpolate the sea surface temperature at grid points has been shown from the data of
the retrieved sea surface temperature in the APRET file, with the use of the technique

of objective analysis.

This objective analysis is an improved version of the so-called correction method, in

which all of the old data of observed sea snrface temperature by satellite is able to be

taken into account.

An example of the application of this objective analysis has been shown.
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Fig. 1 An example of the distribution of the TOVS sounding points.
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Table 1 Various physical quantities which can

be analyzed, and their word address in APRET
(Atmospherlc Parameter RET rieval) file.
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Fig. 2 The grid points used to interpolate the
initial quess values at the observational points.
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Fig. 3 Comparisons of the 10-day means of sea surface temperature, obtained by MSC TOVS sound-
ing system (a), Marine Department of Japan Meteorological Agency from ship reports (b), and

the GOSSTCONP of NESS/NOAA (c).
is for February 11-20, 1981.

The upper is for the period January 11-20 and the lower
From Aoki et al. (1982).
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Fig. 4 As in Fig. 3 except for the periods March 11-20 (upper) and April 11-20 (lower), 1981.

From Aoki et al. (1982).
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Update of Initial Values
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Tadao Aoki and Shinobu Nakajima

Abstract

TOVS data processing system of MSC uses three kinds of the initial values; (1)

AVHRR clear radiances, which are used in determining the cloudy pixel of AVHRR within

a HIRS spot; (2) the initial values of clear radiances of HIRS channels, which are used

in clear radiance retrieval of HIRS channels; (3) the initial vertical profiles of temperature

and moisture, which are used in the calculation of initial clear radiances of AVHRR

and HIRS stated above or in the retrieval of the vertical profiles by the method of so-

called initial-value-method.

This article deals with the procedure to create these initial values, with the use of

data of the surface temperature obtained from the TOVS data processing system of MSC,

and the data of vertical temperature and moisture profiles of National Meteorological

Center of America obtained through the Global Telecommunication System.
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Table 1 Temperature (°K) profiles for eight model atmospheres.

Model 1 2 2 4 5 6 7 8
Pressure (mb) ™

1 1013.2 288.9  297.3  300.7  276.0  289.4  295.4  267.1  281.8
2 1000.0 288.4  298.8  300.1  275.6  288.2  294.3  266.4  281.1
3 900.0 288.4  202.2  204.2 2727  283.7  288.5  262.1  275.5
4 850.0 286.7  290.4  291.7  270.7  281.7  287.1  250.3  272.1
5 800.0 284.5  288.2  289.5  268.3  279.5  285.5  256.3  260.1
6  700.0 279.0 2825  284.1  262.6  274.4  280.4  250.6  265.8
7 600.0 272.5  276.2  276.7  255.6  268.4  273.2  244.0  260.8
8 5000 264.2  268.2  269.0  247.2  260.1  265.4  235.8  253.7
9 400.0 253.4  257.8  259.0  236.9  249.6  254.6  227.5  244.8
10 350.0 246.7  251.0  252.4  230.9  242.7  247.5  224.0  239.8
11 300.0 238.7  242.9 2443  225.4 2345  230.5  222.7  235.1
12 250.0 229.4  233.0 2345  221.3  225.3  230.1  223.6  229.9
13 200.0 220.8  221.0  222.2  220.0  216.5  219.3  224.8  222.4
14 175.0 218.0 2151  215.6  219.4  213.6  213.7  224.6  218.0
15 1500 215.4  209.6  208.4  219.0  211.8  208.1  224.0  213.7
16 125.0 213.3  205.6  202.1  217.8  208.9  202.6  223.3  209.9
17 100.0 212.0  203.2  198.7  216.9  206.0  197.7  222.8  207.0
18 70.0 214.7  208.3  205.0  217.7  206.1  198.8  222.4  208.7
19 50.0 218.4 2144 2121  219.8  212.5  208.7  222.7  213.9
20 40.0 220.7  217.4 2155  221.2 2165  213.9  223.7  217.3
21 30.0 223.3  220.2  219.3  222.1  219.2  217.8  224.6  220.3
22 20.0 227.3  224.6  223.8  223.8  222.5  222.6  227.2  223.9
23 15.0 229.3 2259  227.5  225.4  224.0  226.3  231.9 2313
24 10.0 236.3 2345  233.8  231.2  220.7  229.1  232.3  230.7
25 7.0 240.6  239.3  238.9  235.8  235.5  236.5  237.6  236.8
26 5.0 247.1  245.0  244.5  242.4  241.7  240.3  243.8  240.8
27 3.0 250.1  249.3  248.0  248.9  251.1  245.6  250.0  246.8
28 2.0 253.1  256.0  255.1  258.5  259.1  251.3  256.3  254.3
29 1.0 263.7  269.0  269.7  264.6  266.5  262.9  261.2  264.9
30 0.7 264.4  269.8  270.8  262.8  265.4  264.0  261.7  264.4
31 0.5 260.3  266.7  367.6  259.7  260.7  258.4  259.8  261.9
32 0.4 257.1  263.4  264.8  255.7  257.3  255.7  255.9  258.7
33 0.3 253.3  257.7  258.5  249.6  251.0  294.6  249.6  251.3
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R(p)=R(uy) +71dp+7:(4p)? (1)
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Table 2 The profiles of precipitable water (g/cm?) for eight model atmospheres same as Table 1.

TS keBI% 1983%3 A

—

Model 1 2 3 4 5 6 7 8
Pressure(mb) . -

1 1013.2 3.53 5.28 6.16 1.37 2.67 3.94 0.77 1.40
2 1000.0 3.39 5.05 5.90 1.32 2.56 3.76 0.74 1.34
3 900.0 2.43 3.44 4.11 0.97 1.78 2.54 0.57 0.92
4 850.0 2.01 2.81 3.38 0.82 1.44 2.06 0.50 0.73
5  800.0 1.63 2.27 2.76 0.69 1.17 1.68 0.44 0.57
6  700.0 1.04 1.42 1.76 0.49 0.77 1.06 0.35 0.36
7 600.0 0.63 0.81 1.04 0.37 0.50 0.61 0.29 0.25
8  500.0 0.36 0.42 0.55 0.28 0.31 0.33 0.25 0.17
9 400.0 0.20 0.22 0.25 0.20 0.19 0.18 0.19 0.12
10 350.0 0.16 0.16 0.17 0.16 0.16 0.14 0.15 0.11
11 300. 0 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.11
12 250.0 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
13 200.0 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
14 175.0 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
15 150. 0 0.04 0.04 0. 04 0.04 0. 04 0.04 0.04 0.04
16 125.0 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02

17 100.0 0.02 0.02 0.02

D7 A MI 200 HIICEH R, 1 DL8HE
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Flasw R L35 &
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Fig. 1 The data files which are accessed by
the program of initial geuss creation program.
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E NMC D ETH ¥ 23 MATE, H2\vidhkteyx—
{ERL > GMSSA (GMS Standard Atmosphere) 57— %
T EXANLUTER T 5, ERREIERERES 7 7 1
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BRERTFEECESh, OETR 7= 75 4TI, &
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Table 3 Emissivity values for Lake Ontario.

Lieh, O Te lRMEOHHER, T, p,c(p, p), Bidii
FE, QUE, BEND p=p TTOFEAR, 77 v 7B
THbD, RE S ITHETOMETHS, Ry BKZNBT
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RT:S Rg(w)r(w, p)dow (5)

LTz, Rp(e) BKRZED o L\ 5 Hid S HEICH
5 g, o, p) X o HHELBR > TEKD, HREO
HIem 5 & & DNDRERY R, = (REREH Mm%y
T

Gy Rx&D E R, #HET R, TPTTRTOHA
M BHEC R - TL B H Ry A LIgiThidisbie
W NS, Ry iR
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ap e
EBID, 22T (Do) k(b p) Lk THES
b p=p FTOHEBETH5,

DX HIE)R A HET BRI 225,
0k, (o, p) FWEXERTIHEOME, Hikic
ERRES>TESTLBREFRLIR SN LUDHB Z LM
TERVDOT, OREHEBCHETI LB EAER
THETHH 5, LoL, HIARC RV TLRHE r OfF
B EAEERITEV, T IRV r~l—e &,
FAHRIC B\ TiY, SHEE ¢ Ofiix Table 3, 4 2T
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Rg(w>=-gp B(T) ®)

From Davies et al. (1971).

Cloud LEmis- Dock €
Date Local o 1 Amount sivity** minus
(1969) time Site* (°C) (°C) ) Type  (tenths) € tower €
15 September 1430 D —25.0 19.3 18.5 Ac Cu 4 0.977
1630 D —20.5 20.5 19.7 Ac 4 0.976
16 September 1240 D —10.0 19.7 18.7 As Ac 9 0.961
22 September 1130 T -23.0 13.9 13.2 Clear 0 0.977
1330 T —230 158 149 Clear 0 0.972
25 September 1220 D +7.0 15.0 14.7 Sc 10 0.961
26 October 1660 D 0.0 9.4 9.3 As Ac 10 0.989
1650 D —8.0 9.0 8.8 As Ac 9 0.987
27 October 1230 D —5.35 8.1 7.9 Se 9 0.984
1350 D —6.5 8.0 7.6 Sc 9 0.970
1640 D —7.5 6.7 6.4 Sc 10 0.977
1770 D —35.5 T.T 7.4 Sc Ac 10 0.976
28 October 1200 D —25.0 8.0 7.0 Ac 1 0.904
1515 n —25.0 ¥.0 7.0 Ac Cu 2 0.901
3 November 1210 T —20.0 8.8 83 Ac Sc 8 A 0.980) 0.005
1230 D —12.0 9.8 9.5 Ac Sc 8 0.9851 .
1400 D +1.5 10.5 10.3 As 10 B 0.977} 0.009
1410 T —9.0 8.0 7.5 As 10 0.968 .
1505 D +80 101 100 As 10 €092y —0.020
1520 T 0.0 7.5 73 As 10 09721 e
4 November 1025 T —7.0 8.0 7.5 As Ac 9 D 0.964 l' 0.004
1040 D 0.0 9.8 9.5 As Ac 10 0.968 :
1330 D —8.0 9.5 9.0 As Ac 9 0.969
1610 D —20.0 9.5 9.0 As Ac 9 0.980
5 November 1010 D —15.0 7.5 7.0 Ac Cu 9 0.975
1315 D —20.0 8.0 7:5 Cc Ac Cu 4 0.979
1505 D =20 100 9.5 As 8¢ 10 0.956
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Table 4 Emissivities at 2=5 gm in 33-37°C range.

KEEB ey 2 — Hiftfg 5 1983E3 A

From Vlcek (1962).

Material (w = % moisture

Emissivity at

St. error of

content by weight Origin & surface condition A=35pum emissivity value
Loamy' sand glacio fluvial, forest nursery
w = 0.1% glacio fluvial, forest nursery 0.94 =0.02
w = 0.5% glacio fluvial, forest nursery 0.95 0.03
w=10% glacio fluvial, forest nursery 0.94 0.03
w = 53% glacio fluvial, forest nursery 0.96 0.02
w = 6.0% glacio fluvial, forest nursery 0.96 0.01
g = 6.6% glacio fluvial, forest nursery 0.95 0.03
w = 11.2% glacio fluvial, forest nursery 0.96 0.02
w = 14.8% glacio fluvial, forest nursery 0.96 0.02
w=217% glacio fluvial, forest nursery 0.96 0.01
Clay-silt loam glacio-lucustine forest nursery
o= 11% glacio-lucustine forest nursery 0.93 0.04
w = 13% glacio-lucustine forest nursery 0.94 0.04
w = 4.3% glacio-lucustine forest nursery 0.93 0.02
w = T7.0% glacio-lucustine forest nursery 0.96 0.02
w = 9.7% glacio-lucustine forest nursery 0.93 0.03
o = 14.8% glacio-lucustine forest nursery 0.96 0.01
w = 16.7% glacio-lucustine forest nursery 0.96 0.01
Silt loam forest nursery
w = 1.10% 0.92 0.02
Organic soil nursery mixture 50% peat moss 0.89 0.04
Mulch Cellulose base 0.84 0.04
Limestone natural surface 0.9+ 0.02
Siltstone natural surface 0.94 0.02
Granite natural surface | 0.96 0.02
Quartz granular, horticultral grade 0.97 0.02
Plywood commercial, smooth finish, dry 0.82 0.06
Filter paper chemical (white) 0.94 0.05
Cardboard paper box 0.54 0.05
White paper Xerox copy type 0.83 0.05
Wood polished spruce, dry 0.87 0.02
Wood varnished 0.90 0.02
Wood paneling light finish 0.58 0.03
Styrofoam insulation type 0.60 0.05
Plastic acrylic. new, shiny surface 0.6 0.02
Plastic acrylic. sanded, opaque surface 0.93 0.02
Glass chemicul ware 0.96 0.02
Concrete dry 0.93 0.02
Mortar dry 0.92 0.02
Brick masonry 0.50 0.02
Floor tile asbestos type 0.95 0.02
Tape electrical, insulating, black 0.96 0.02
Tape masking 0.90 0.03
Rubber stopper, black 0.96 0.02
Oil motor 0.96 0.02
Paint Krylon, uitra-flat black 0.96 0.01
Sugar granular 0.96 0.01
Sandpaper ordinary 0.95 0.03
Poplar leaf upper side 0.95 0.02
(white poplar) under side 0.89 0.07
Birch leat upper side 0.96 0.02
(white birch) under side 0.92 0.03
Pine needles red pine 0.96 0.02

R()=:B(Ty)< (,s,u)—-S B(T)

At o
+T55,

e THREHEYITHTAZ LT

o (p,()dp @

ORI~ 7 rlED, LT ETORR

==ll5 =i

REI VD,
o4 7 rliF 5
TRARHEYT, ST

$WZM5

Hbo T BT Rk EEUes T3, ¥R bR TO~ A
7 ORI 0.5 K SV DA — X —DEIENBTH
B. Lo TREREGHOIAE 7 » 1 455,
KRS RO EEE LToRlibh T353R Y,
S EEINES T L,
Sler—ARBlED T %

u‘u)o
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2. 2. HSHEEXOREFH

BEE BT 2 Bt R, Z0F+ x0T 41 R
—DIEEHBDOELM & TP INICHHIFED L
Thd. Tibb, H5F+ 341 OFPREGHE Ri(p)
X

vitdy
R =] 6158 (T (00 s

37»(17;/1)7
o dp (8

vitdy Ds
_Sw_ﬁi(y)dygo B.(T)
LD, ZZ T 2D F + 32 ADHLLE, ¢i(v) (2
BRIEEhic 7 4 v 2 —DIBEMNETH 5, dv it 6i(v)
WIS R iR L A E TR LD,

@)D & 5 B A FOWETTIE » T Tz TR
BERICFFRRE 2 005, #0 6i(v) (—ZHNC vi &
*DKL*%%Uhﬂ%tM&V%L*%D,nJLm

—dv 5 vi+dy OWEATIZIE —E S LT BFZ
ZEﬂ:?"éFﬁ]hT@& FZTRAXKRD X 51T EUT
%,

Ri(p) =e;Bi(Ts) ci(ps, 1)

_S B (T) ot z(P, U) df), (9)
ap

o vi+dy

°[_S»i-1»¢i(y)5"du ; (10)
i+dy

B;(T) = S ¢l(»)B (T)dy, (11)
vi+dy

=i (p, AU)=SV_M¢L'(D)TL(P, wdy. (12)

£F v R AOMBEHLE ¢ 1I2oWTIE, HE, B
T XR BB 7 » 4 VTS h T 5,

75 v o BEOTFEE Bi(T) (2RO X 51225,

(@) HIRS 7+ %1 DFE (v FHHEHRL)

WX THELBRD Bi(T) ZiBE T 0ob2EKD 7
FYI7OMBIZZELWIITTHD, HHWL, HEE v
ZEETHIEBDBE T 075 v 7 BT S,
CZTREBEEDOHERES & T* 12k X 5 iELRENC
b2 5h% (Lauritson et al., 1979 iz X %)

T*=e,+e,T (13)

(e, e 1ZEF + FMIETERIL DD, e Nz E A LIS
LWMETHY, e ZERIZEWETH B), T2 &
By(T) 12

Bi(T)=B(v;, T (14)

iz Bitt iRk sizss v 20K T

B, T)= (15)
Cav
exp( )
¢ =1.1910659 x 10=° m W/ (m* sr cm™*)
c3=1.438833 cm K
<L, v (23 (cm™Y), 12 (CK) B4 T
550

(b) MSU # + Ay
MSU D& F + 2 VO EHRO B2 FER 250
T T*=T L LT\, TbboDBEaiit

B(T)=B(v;, T) (16)

R

(c) AVHRR 5+ xro8#

AVHRR D+ + % 40 WEEUS FEF I @A
Wiz, HIRS ok 57 .3y F FIEHR TIX B
WV, TZTZDHAITIIL 2hDEEIZOWTU R
EEHSL T & B 07— A% FoThE, FOF—
TANSFEORE TO B’ OffERETS &5 HA
wEB, BEL 120~375°K < Hbuwofii% 1.5°C k%
Zr—7A%fFY, —KREHEICLD AL Tit-Tuw
5, TOTFT—F T TOVS BER 7 > 1 MIZHAZ
hTuw3,

2.3. BERMKICHT ZAESTHE

BOFBNBRT WS X 5T, KKDEEE RE
3% ot H,0, CO,, 05, N,O, CH,, CO, Ny, j8JE,
REDRBAHTHD, 2D 5 b, H,O LREAKRT
o oA LIy, 5T, FHXMbTF—ETHB, &
VAT ATIE HO LEFIZ L% HBEOR DR FEL
WhH AnBt, 3Tz Table 1, 2 TRLI-L 578
DOREM KR = F kT HEEY XR TG
H7 41tz Tun,

Fig. 2 WHBEORK (71 KAL), TIEL,
KEZELEZVAR (257 VAR 3), BHdHL, KER
B3PV AR (EFALAKT) @ %35 HIRS 4, 6,
8F + XL DOFEBEARKARL TS, ZFEFLRTITHR
THEBREAKL, HF+xA Ednikh BieoTu’
2, ZDH5H, FEFls 300 mb LT FEAS TOR
LCiZEETFLRIFOKRBEZIEORBVCEEATS LA
MERKEV, LaL 300mb L Ep EBTILEDEF Lk
KTHIKBLZRIZEALE TR TRV AL, Z0B
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TRANSMITTANCE

Fig. 2 Comparisons of the transmission func-
tion for three model atmospheres shown in
Tables 1 and 2.

BEELTREDEVWLDLERD DO THD, REITLS
BOCIIAELSENSELEVI LIV EVL L LS,
ZDLSCKELBECTIDRIKEVDT, BiITET
N REABITFBEAE R 52 5 18T TIRES TRV, £
T, KELZEZOWTETRTORE, FHHabE A iE
THONEE L,
FULALOHEGER ¢ RHENIV AT RO X SIZ
BLMERDHEDFHBROETEHES (Goody, 1964) :

T=TH,0"TCOy " T0O3" TNO "™ an
TIT 1 28D REDADFERE THD, 4 HO
LIS DR X 5 H0FY tary &L

T=TH,0" Tdry (18)

Tdry=TCO," 705" TNO ** (19)

LB, REZDEH»HEKEY N T TOREKEY

Hiftr#s

Feils 198343 A

u(p) &35&, o T u &EHITNEL B
ORI KD L 51cET S,

tH,0(p) =exp(=k(p)u(p)) (20)

2T, XR BREH 7 7 4 LTI 8 DD = F ATkt
% t(=the0-tary) & tmo DEN M ShTW5,
Gy MRS ZHELLS L LTu s AR bEE
FARED 7, tmeo THELh, °, theo® EFEbHT
ZHIZL LS, B, ZDOETFAKRZDOAREKE LU (D)
LftE, u(p) & u(p) THITHZURAFD k(D) 13%
LW e EETS &
In(<’n,0(p))
=
Lled, THEZORLKTBEBRE,

k(p)=— (21)

(p)=7"ary(p) - exp {—k(P)ul(p)}
=2"ary(p) - exp {—=k(p)[u’(p) +u(p)—u’(p)]}

1 L R T T s T T T
MODEL ATMOSPHERE 1
§ = 1,0129
—— WITH  H,0

5l e WITHOUT H,0

10

(MB)

50

PRESSURE

100

500

000 et 2
! 0 0.5
TRANSMITTANCE
Fig. 3 The transmission functions of five HIRS
channels for the atmospheres with and
without water vapor.
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0
=:0<p>eXp{1“"£zi)[u<p>—u°<p)]} 22)

1’ (p)
EM8%, TIT tary” (P) REREFAVRR X T2 BT} T
z ThHb, L
oy N . 7 7T
Fig. 312 HIRS 04258 F v+ 2 /T RT3 ° & // S
— : . /
Tary® DEVWERLIEBDTANL8F + 2 MITP LT Vi
E HO ohEr k&g, 8F + XA TIHIZTEA L ,///

/

T=TH,0

ThbZENpNs, Lz MreFrkil, p=
1.0129 iz 2o\ To D THhH, H.O orhfix, =571
KK, T e Lk oTdRESTLS, 1 i1 S5 iy
Fig. 4 An illustration to show the method to

obtain the integral of Planck function between

30[' rj-1 and ©j.

Ts

4 30N
‘l
9‘ o
. 25N
I30E  I35E
eNAHA

N
T

Us(g/cmz?)
i

2 4 I i L 1 A
| 3 ) T 9 1

Fig. 5 The comparison between the theoretical brightness temperature (dashed and solid lines;
the former is for small absorption coefficient and the latter is for large absorption coefficient
of H,0), and the satellite observed ones (the white and solid circles) on July 1978, over low
latitudinal ocean. The precipitable water, Us, and mean atmospheric temperature, 47 (p), were
obtained from nearby radiosonde observations at the station shown by &. The area where the
observed brightness temperatures are obtained are shown in the upper right part of the figure.

From Aoki and Inoue (1982).
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2.4. WSEERXOFE
(%Kmyﬁasmerihgﬁzmiaa LTEx
bh5 &, ?DHZE‘* = )Kﬂﬁﬁlﬁ@ﬁ” FOGHE
THb, H2HIKK Bzo#lTas

Ds
0

dp:S:sBi(T)dr

=37 B e

Jj=1Jrj-1

Lish Ry AT 2 TiL[rj-,Bi(T;0)], [;,B:(TH],
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T3 (Fig. 48R, (=72 L, cDRT XA LE),
B(T) % zj_1 b tju ORHT

Bi(T)=az*+bs+c¢ (24)

DX HizEbTE
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E5- 20 )
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20 25

-

¥51%5 198343 A
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ES Bi(T)dr
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N (rj
= ES [ +b‘T+L’j4d'
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_E{(B TS +cj J)
aj by &

L7tB, 2T ay, by, c; 12 7-1,7, j+1 D320 Vv
<D, Bi(T) {fioTPEIRI 2 KAD BET
Hbo

2.5. BRMGIBOINA 7REIE
SOV VT THEINLBRIENS TS5 2D
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ujrﬁbl_i)@:, R X - THM S hIoh it e
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Fig.”6 As in Fig. 5 except for the high latitudinal ocean in April 197
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B LTRD Eiehd L —F Lk, ZhIPESE
X -TEPECEDN, ~ATAMNKEEZL-T
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DREMETOLRETHD, EHITKETRD R HE &
LT, Roberts et al. (1976) 2352 72{ED 5 B & b/
éb‘iﬂ), FHRIELREVELELh32 L% fi-7
@fnﬁ(’ HD, Fig.5 % Fig. 6 oFHE LL-Th
%Em1 BHIE o Hiziz 2.8°C < b0 B 2215
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FBPIDREF O ERE
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3 VT T—2DBRE

4 BMEGH I E R IR T WIS E o
7‘;&# 5rBbhah, FRETHIELAMZIRTL
A

A AT ATHZORMIMbRGT, Halhcilh
Foi g T AR RAEBCHETS L2 LTWS, o
DL xOR

Ri(2) =¢;Bi(Ts) zi(ps)

Ps « 0ty
—SO Bi(7)‘ap dp+8: () (26)
LD, Bi ik bEbomFET, XR EHRENR 741
D~y X—=FIzigkEico\\T, 3 oDA[ICOWTOfE
RIS TV 5,

2.6. BRBFTBORTEAMIE

ACEH N IRERKBLZDO AN —FETH - T,
e BEIC G E LMD ‘C‘bi?ﬁ(%&;‘_#ﬁ:—f&
5T %B, 2Dk, XR TREFER 7 » 1 12z 320
A p=m, pr, e TRHLUTOFEBBED IR T
W5, Fig. 5z ¢=1.0129 & 1.8189 %3 % ;5889
$% HIRS #+ x4, 6, 8 2o\ TiRd, AV AT
LTI ZD 3 D0 FEMENCH L TR R A58 L,
UFo & 5 is AERMIERZIES,

BFL0FETHEND L 5T, WREGIEZ ¢ LT
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1 T T T T T T 1 1
MODEL ATMOSPHERE 1
— p=1.0129
—-—- p=1.8189

10

(MB)

50

PRESSURE

100

500

1000
0

0.5
TRANSMITTANCE

Fig. 7 Comparison of the HIRS channel trans-
mission function for two values of p. A case
for model atmosphere 1.
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9 REBEIBREM T — 7 O F K

On the Data Compilation for the Determination

of the Regression Coefficient

EF' % 71.‘.47\)

LI N e S

Shinobu Nakajima and Tadao Aoki

Abstract

The regression coefficient for the calculation of the meteorological parameters such

as the vertical temperature and moisture is determined from the coincident data of radi-

ance and sonde or ship data.
coincident data is described.

1. [FLsIc

AP T, SAE BN A e SNE A R L R 3
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In this artical the procedure of the compilation of these
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TOVS Information
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H-S/M File Location
Spots i
Collocation shi,
File Upper data datg
Extraction File
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Radiance SST data
—> Archiving Extraction
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Profile SST
Editing by
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Radxance
data
Archxved
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SST:Sea Surface Temperature
Ozone vertical
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Convexsion Quality Control
for Vertical
Profile data
Ps: Surface
Pressure
Ozone vertical
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l
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profile

data
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Fig. 1 Flow diagram of sorting the coincident data of radiance and sonde or ship data

for the regression coefficent
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Determination of the Regression Coefficients

"R R4

E{:] l% 17&47\

Tadao Aoki and Shinobu Nakajima

Abstract

Theoretical background is described for the formulation of the functional form of the

angular dependent regression coefficients which are used to calculate the vertical tem-

perature profile, vertical water vapor profile, sea or ground surface temperature, and total

ozone amount, from satellite observed radiances.

The kind of the categories of coefficient and the technique to determine the coef-

ficient are also described.

1. FREOES

SESCKESEY X CTRELTERbTE, MSC o
VAT ATIL, FIIIEEEREGH R 2o T

X=CR (1

AebEERIZ X - TEtE SRS, CRERERTH 5,
AYATFT A TELNDBBRIEBEHDO I BORD L 57
ERARTHEIR D DI

FHERE

XV VE

R E KR E

IBESER & KK ESHOMIZ 5 5 wEKE
D4ADOTHB, D5 L2 FHAORBIFMELE RN
G 7 7 42z, HB2EDOIPESHEBGRET » 11V
TR IR T B,

XT, THALOFKILEBIZU T L5420 KA
FIY =TS (EL, AV VR 2o8Eh,

< AVHRR 5—
= AVHRR 7—
gET%AVHRR~?—
ET?AVHRR-?—

2035 L& (NTY)
aZpdgn k& (NTN)
a0ipn s x (DTY)
gt & & (DTN)

IRESEHRE
1. B@ofE (UPR)
2. [Ef@, WK, AVHRR # b (LRY)
3. {8, BX®, AVHRR &L (LRN)
4. K8, &Xu (LUD)
BEH PR
1. {£/8, Xk AVHRR A H (LRY)
2. £/, WX AVHRR 4L (LRN)
XL IR LDE KA T T Y —L 8HDIN T T Y —IT

SFbhTw5,
CTRIEEHEOER, BBOXRINLN — FTHREI
N3, BEETIE 100mb UFEERBL LTS, K&

B, mBoEEmOIMe TSy N, MEKEDOS
£13 1000, 850, 700, 500, 400 mb D5 L <=L TH5B,
¥4, AVHRR F— 2 2H5 L &L\ 5 DI B i
1%, HaE NEREDF— 20 EETS
LxThsb,

BRI, E2RBOXIMNIKD L 51275,

AVHRR Hho & ¥

B7 7 A4

Nmin) (2)

DED Ter LD RKEVCEENBERE, NI &LEINE
KREEHTH, T 0 BEKESHE FFETHHC
ffilhs HIRS 28y b OFEREL® FHLELD, a1
BER, Mmez XFD S BLRRDER, Npin 3RPOE
BChD, Ter 1L Aoki (1980, 1982a) OEEREEHE

r= (1_ﬁ)2+a1(nmax—

— 133 —



Meteorological Satellite Center Technical Note Special Issue March 1983

LT, BI04 LW Er—FRL-THEX DR
Twb, 7 BEBXRTATA—2—EWO LD, L
B, 86 ETRALHRIC X DRSO 2R
FTiF2—5—Thh, HAFELHENLDLTA7
pF R FHoTEHAELESD b EX FTHD
(FiE L LUD &5 kb= Y —Tik, w4270l
F e R ARES LS DD, BROMETHS).

B RS ORI, bHAAERMS DR LELIV
THH5, Lil, b LEEROR, BREHHEC
[#ilbh % HIRS =4y PO EREOEN KEL Rig-
TWBZEThD, EMIBELLT, £A+Fy bOE
B2 CAUTHIUE, BHShIBHEREAFR Y b
CFNRTRALTH D, WS HAHEy POBEHLTLE
KRS BRI 2 I, TOHEKT, @XDH2H
ATz 5hTwb bl Thb,

AU L>%#E2HT AVHRR F—xh7cnk 4 7
RO L STERT Do

1 (12 .
7= RO(,,:){XJ—; Ii(‘Js) +ag_1max (Us)

~ Iia (o)1} @

T, as IXER, vs 13 HIRS OBFERDF + 24T
BHH, R° (IR KESTOIREEM, [ IR RS R
Fhs i KB HIRS 24, + OBEIKMHE, M ix
Fbhzd ARy rDEE, Iner (&, Ii DO BEEDL
D, Ipin ZREEDOLDTHB, RID 1ler LHHEW
EXBEKELTHE, r'cr OEZ0.8BLNTE 5T

S0 -

%, ror DEGEEEHEELSR 7 7 1 1 2(EDERICH
— FiEEIL X > CTHEITE %,

2. RBORE

2.1. EEEESLVA Y/ - BOEH

WFED R 13t & 2 BENHOKEZ D M2 ZEHENT
BETH->Th, BHEFTAOKEML > THED, T
bbb, R 3KEM O OB THD, Lrd, X0
CIREL TRV VW BETHE M D, TDkditix C
2 0 DRIRT R © 0 ~DEKFERITHINT & 5 1cifinie
Fhide b, ThbbRicEL &

X=C(0OR(0) 4)

ThHb,

R@) 7 0 2k->TEDXIRELD % HimH I
HE Lo Fig. la T¢hb, HIRS @ A%+ v AE
BEREACETE 01L0EL bWETEDSY, 20
R E i n bFZ F TRIREIRTUL RV, Fi,
ChLDBETFRARDBESMIC L > TRIEZEDHS,
COZ LIXTREIC WMEEKD v—7% 1> 733, 716,
703cm™! DF v x AL EEBIcE—2% 42 680cm™ D
F 2+ A2 LDENDLLHDBTHH S, HiEiZ limb dar-
kening %% limb brightening 278> T\ %,

DL S R EGBNA D IREDHDL T ENTE
%, Fig. 2 & Fig. 3 *xhThs. Mzl HIRS =
F o v O MDD AWM T R RBGHE A LD L 51T
T RINTW5B, Fig. 2 1212 NOAA-6 ©

) 733 cm 733 <:m-.I
) %\&\e\e\v B \ﬂ\o
:\ d 716 716
'8 L___h‘**“%~\\&\\w L““‘“ﬁ\-\\&\\\\\\\ﬂ
o~_ 70 =
E
=
Lt =
2 -
= ) 703 703
60 | P
. i e %
w -
=
2 50 | =
= 680 . o 5 630 o 5 -
40 = ! 1 1 1 1 1 —— | L
0 10 20 30 40 50 1.0 1.1 1.2 18 1.4 1% 1.6
ZENITH ANGLE, 9 = 1/cosd

Fig. 1 Theoretical calculation of the clear radiances showing the dependence on the

zenith angle, 6;(a) and pg=1/cos #(b).
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Fig. 2 The dependence of the clear radiances on the scaning angle: solid circle; clear
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Coding and Archiving of Atmospheric Parameter Retrieval data
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Shinobu Nakajima and Tadao Aoki

Abstract

In this paper we describe the following three modules.

The function of the first module is to create the coded data to transmit to the Head

Quarters of Japan Meteorological Agency (JMA).

These are the geopotential height,

precipitable water and sea surface temperature in SATEM code and the atmospheric tem-
perature and the relative humidity in TEMP TOVS code that is very similar to TEMP

SHIP code.

The function of the second module is to archive, in magnetic tape,

the data which

are stored in the TOVS data file, the Cloud Information and Location file and the Atmos-

pheric Parameter Retrieval file.

The function of last module is to archive in magnetic tape, the data which is stored

the TOVS Sea Surface Temperature file.
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Fig. 1 Flow diagram of coding and archiving
of atmospheric parameter retrieval data.
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Table 2 Nominal geopotential height and precipitable water at standard

isobaric surface.

ERKERD XHE f=]is KARZE
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850.0 1.46 2.01084
700.0 3.02 1. 04449
500.0 5.59 0.36103
400.0 7.21 0.20512
300.0 9.19 0.12843
250.0 10. 40 0.09916
200.0 11.83 0.07382
150.0 13. 66 0. 04988
100.0 16.24 0. 02492
70.0 18.51 0.00754
50.0 20. 66 0. 00006
30.0 23.95 0. 00004
20.0 26.59 0.00003
10.0 31.19 0. 00001
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Table 3 Saturation water vapour pressure.

me ZORR me ZO°R mr ZOPR we ZOPR me 2000
o Tmb o @) O @) O @b (O (mb)
—100.0 0.0000 —98.0 0.0000 —96.0 0.0001 —94.0 0.0001 —92.0 0. 0001
—-90.0 0.0002 —88.0 0.0003 —86.0 0.0004 —84.0 0.0006 —82.0 0. 0008
—80.0 0.0011 -78.0 0.0015 —76.0 0.0021 -74.0 0.0028 —72.0 0.0038
—70.0 0.0050 —68.0 0.0066 —66.0 0.0087 —64.0 0.0114 —62.0 0.0148
—60.0 0.0191 —58.0 0.0245 —56.0 0.0314 —54.0 0.0399 —52.0 0. 0505
—50.0 0.0636 —48.0 0.0798 —46.0 0.0996 —44.0 0.1238 —42.0 0. 1533
—40.0 0.1850 —38.0 0.2321 —36.0 0.2839 —34.0 0.3460 —32.0 0. 4201
-30.0 0.5083 —28.0 0.6129 —26.0 0.7365 —24.0 0.8821 —22.0 1.0531
—20.0 1.2533 —18.0 1.4870 —16.0 1.7591 -14.0 2.0748 —12.0 2. 4402
—10.0 2.8621 -8.0 3.3479 —6.0 3.9058 —4.0 4.5448 -2.0 5.2752

0.0 6.1078 2.0 7.0550 4.0 8.1298 6.0 9.3470 8.0 10.7224
10.0 12.2731 12.0 14.0181 14.0 15.9777 16.0 18.1740 18.0 20. 6307
20.0  23.3738 22.0 26. 4307 24.0 29.8315 26.0 33. 6082 28.0 37.7949
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Table 4 Contents of atmospheric parameter retrieval archived file.
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